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IfS*«l] .r&ft£fflJJI:»f^£*££S#1-Sgi 

nm-oti <o-mx±.t. (m®k®m$&mk*k 

Kfcl73ffi&fi&©l/2«TTfc3S:B&4;/*j © 

©ffias 5 o ~ 1 2 0 T?*> o T . a>oitirE®*»SH 
*5tt*8fJli#»ai©gMlIi# 1 5 0£l±-(?*>5 w i 

■v-s^^ ^ -efesr £ &#&£ i-5H*« i xn 2 
C. I. l 5 : zxhzzkZte&k 

■rzmxm 3 fce««>-r y hE&ffi-r ± y 
m*« 5 1 w!b->t w <omnm&# 3 « 4% 

£LhT;fcS r £ $r#8*t-*-5S!#Jl 3 lcE«©-f 
v>= hE&ffl-f" v^-fe y h. 

C. I. \f?*l/VUyY\ 2 2 -?*>?>;:££##:£ -f 
*§f#Jg3KE«©f ^*v^5> HE&flMv^-fcy 
K 

•f -5 If #9 1 ~ 7 ©v »f *v*»«--3SUEtt©^ >9 
y Y%Mm4>y~ty h. 

/v&tf/Xlitf y *j\>UJ isa*f- yvhiZ. £ 

7 ho 

[If #JS 1 0 ] ttGSSffiitffia:. f y a-/n-r 

&£ 1-619*9 8 tBHo-fy?^? Y&&m*s9 
±y h. 

[lf*9ll] ifl#Jgl~l 0l;:E«©-<>'*v^;/ 
4>7i?x.y hE»#S. 

[S8#9l2] Sf#«l llcEIS©-!' i"*v^f hE 
S*ffi«c«t»)#bixfcE»fe. 
[«9!©§**IB*&9n 
[0001] 



(2) 

2 

IXWORT 5ft«#»] *3S91tt, -f^v?xy hE 

fiffl-fv^ty h&tMrft&ffli^s-r hE» 
#ifc> 36Wc-tixicj:t5'#p>ixfcE&fek:Ki-5<>o-e 

r £ CDT-t *V V* y HE® 
RJy?±yhRXM:ht:m^Z<<>'y- ; ?=yl%im% 

I0002] 

10 b4 si *>m± u-cetm u x^ia»srttE&i*s 

ffi»cE&1-5*fe^*>5. -O^iy hES#fe£b 
fitfrSEtX^E€-S:E&i-5*&,. <yXA^y 
BU, KE&fr*Bn»ci:^E#SrE®1-5*ffi<c£ 

[ooo3] w ^^^y ^E&^cfe•^T5'^ 

5. r<0ot5^-<v^-lry Hctixrf, 'fv^-fes'h^ 
t>Hk\iiZtiZ$<( onmk&tii&bi>\ Wfefi?#K 

S£v>5*iJ£#;fc3 0 'f^ty h£LT»4, ^-feffi 

30 m<wtfe£titz'(>9 (m^y* bi>^5) <ojy?r> 
u t y w&mmhti 9 ©^r ©fl-*,»*g) .tot 

9) <Djy?Du t y SraSSW(c:ii5<-r5r£»cJ:t) > 
. [0 0 0 4J Ld»L»i*Sb, WV^Du tySrS 

. 5r£^i9, DDfl^£^ofc»), «*L J ?»i-< < £ 

yv^lcii. ft^»^iiti'r£lcJ;oTffSi2Blc|t^ 
LTiK£^^ K£©Sfeii^K±T^5o-7-A5fiSi:$ 

(0 0 0 5] Z<0£lt£-7'yyjr\Z&£tlZ,4>t±y 
h&m-ti'OtkLXti. -jRlctt*a©7jc^tt?fe 
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3 

fc^3»«MrrS£fcfc*5. ®fti-«:« 
[0006] 

ffiicgjg Uifriitj y? m% l-«h-< , -y^^m* 

#«Sr{SS£t3 fcftlclina LfcfiSW >?tyh fcffiffi 
LTWI91-S#£\ SH^flM^Du t y#ig<Bt 

zmtotttzov. ®m&\znLx-< ^^ssun 
isv >®«sr#5 ^ < ssE-r yt <omnm&i>m < $ 

10 0 0 7] ffi^ ^^Srttffl1-5t, ffiELfc 
tt^+^-Cfcofc«J, ^^Dut ytfWiSSHSfSI 

[0008] *$§Wli, ±!2f8iJlST#Pfc1-S tOTfe 

^4i;ic<v^v^^x2/ vm&m^yt-ty i>sw 

[0009] 

vti-zzkizii^x. ±&mzmf8.i>n5zk*% 
(i) w&kmmmkfck&'Sfrtzmftmjy 



4 

( 2 ) fitf2E®^-< y? \zm zmmmmomntf 
5o~i2o-cfco-c. fr^immnmx'izmz 

«fJi§#88!©&ffias i 5 0X±.XibZ>Z kZimk-fZ 
. ±12 (1) icR&to'iyW^y \-R&R<<y91;y 
. h. 

[ooio] (3) iKsaffifjgw^^iJs, vt'^^ 
•o 9Xi*^i>yf<{yy-X't>Sz,kt:tmki-Z±.& 
(1) Xtt (2) IC|S«©^>'^v?xs'HS®ffl^V^ 
■fey K 

(4) t&ffi^TW^Iw^jfcJvSffift^ C. 1. 
■MftfVftr-? 1 5 : 3X-t>ZZkt:<mk1-Z±& 

( 3 ) KESttfM' ^ 5*» -/FEftffl^ V* -fc y K 

(5) «HE^TW^<D®ffSgi5 3fiS%Bl±-(? 
*5rtSr««a4-t-5±IS (3) Xli (4) fcEftO'f 

loon] (e) tr^ifi^^fc-ssftssi 

20 fti?, C. I. f^Vhl^j'Kl 22-C*>5rtS:ft 

(7) lulE^^^^^^Wffi^SS^sSfi'^i 
T-fc5rt=Srft«t-r5±IE (3) Xli (6) KE«© 

[0 0 12] (8) HHRMftmjytRVmSMft® 

jyttf. mzftism&mRv&mmmi-sttzki: 

mWik-tZlK. (l) ~ (7) v^-niMz%&1fc<o<< y 
w^vYftM.myv^v k 

30 (9) ttiE#EStt»li^ 7-fe^fV^y 

±ie (8) v^^y vtrnm-iymy 

ho 

(10) filEiSig(SiiSi]iJK iTy r/w^U 1 / 
Xttl, 2-T^*^5?*- >^T?fe5rtS:ftaitt1-'5 
±E (8) \zJM&<T>4y9yz.yYWa.n4yt-*.v 

v. 

[0013] ( l l ) ±E ( l ) - ( l 0) m^-fhfr 
\zWS.n-OP'y^yV^m-(y^±yY^m^X-( 

( 1 2) ±!E ( 1 1 ) KfBfWM' y? i>* ^ H2S*iEfe 

[00 14] 

vm?h* tt^5) a. fmntmrnmrnk 
*.ki$n+zm&m<(y9i v>-mu±k. tm&k 

mm&tok*. k i$G1rZ k k t>fc. gtffi^ofigis 

so mnmy*} <o-mu±kimLxtto. mm* 



I 
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5 

yy ictjtf zmmmm<o®ffi&mmM y? ictjits 

5. ®PHg'Ti'*©IK«tt, Jsf$L<tt5 0~l 2 0f 

$>9, <to»4t<»i5o~9o-c*>5. zitmmM 

yy(omS(t. ff*t<i±i 5OW±t*)0. 

L<lil 7 0~2 5 0-efc<5„ -hfB©af&ft«Hi1-3 

[0015] *3l9ioMffft4 y ^XtfgsaaU -C 
5 r. t 5 1 to-efcsffi 5 ^1"ivDg)pn,s«^ie 

[0016] mmmt lt»*, Kfl^vio-.fctfgMfc 

h7V«fl*i?*£tr) , #gi5S®ft (Will. 

h-ymn. v**wym®. + 

gS£Kei?) . ?fef** u- h JtiEttftftS*e 

[0017] *%mzis^xGim»imti:mftt tri*. 

J^u-sOyomntLTti. C. I. tf^^h-f 
^n-1. 2. 3, 4, 5, 6, 7. 10, 11, 1 

2, 13, 14, 14C, 1 6, 1 7, 24, 3 4, 3 
5, 37. 4 2, 5 3 , 5 5, 6 5, 7 3, 74, 7 
5, 8 1, 8 3, 9 3, 9 5, 9 7, 9 8, 1 00, 1 

0 1, 1 04, 1 08, 1 09, 1 10, 1 1 4, 1 1 
7, 1 20. 1 28, 1 29, 1 38, 1 50, 1 5 

1, 1 5 3. 1 5 4. 1 8 on&mtfbtiz. 

[0 0 18] ^V^-l'^^roffifftbTtt, 
C. I. WyhUjrKl, 2, 3, 4. 5, 6, 
7, 8. 9. 1 0. 1 1 . 1 2. 1 3. 1 4, 1 5, 1 
6.1 7. 1 8. 1 9,2 1. 2 2. 2 3, 30.3 
1. 32, 37, 38, 39, 40, 48 (Ca) , 4 
8 (Mn) , 48:2, 48:3, 48:4 , 49, 
49:1, 50, 5 1, 52, 52:2. 53:1. 5 

3. 55. 57 (Ca). 57:1, 60. 60:1. 
63:1, 63:2, 64, 64:1, 81, 83, 8 
7, 88, 89, 90, 1 0 1 (^A/#b) , 104, 

1 0 5, 1 0 6, 1 08 (* K5 K) , 11 



6 

2, 114, 12 2 i*i-y 'J Ky^f^) , l 2 

3, 1 4 6, 1 4 9, 1 6 3. 1 6 6. 1 6 8. 1 7 

0. 1 7 2, 1 7 7, 1 7 8, 1 7 9. 1 84. 1 8 

5, 1 9 0, 1 9 3, 2 0 2, 2 0 9, 2 1 9«fdS^tf 
bft, C. I. W>H/ 5 'K12 2^SU\ 

[0 0 19] V7W>'^©Ifii LTtt, C. 

1. f^VhTVw- 1, 2, 3, 15, 15:1, 
15:2, 15:3. 15:34. 16. 17:1, 2 

2. 2 5. 5 6. 6 0. C. I . s*y YzfA^- 4. 6 
io 0. 6 3f«sai£lf bit. C. I. W^y 17/^-1 

5 : 3;&S#£LK 

[0 0 2 0] *<Ofa<D*7-4>'y<Dm®b LXti, 
C. I. \fy'^yh^y^5. 13, 16, 17, 3 

6, 4 3, 51, c.i. vrtyhfy-yi. 

4, 7, 8, 10, 17, 18, 36, C . I . tT^ 
^h/WyH (D-ysyw-*) , 3. 5: 
1, 16, 19 V Y>VyY) , 2 3, 3 8*? 

fc^tfbft*. *<»m&&m*®m t $x~imLity'7 

» [0 0 2 1] H££©t)©£ UTtt, ^l*.tf*-JK^ 

t Ltl±> Hgl"fc^g©No. 2300, No. 900. MCF88, No. 3 

3. No. 40. No. 45, No. 52, MA7, MA8, MA100, No2200B 
4?;J5, 3DVfTttS©Raven5750, Raven5250, Raven5 
000. Raven3500, Ravenl255, Raven700 ^d 5 , +-^/H y 
htt&ORegal 400R. Regal 330R, Regal 660R. Mogul 

L, Monarch700, Monarch800, Monarch 880, Monarch 90 
0, Monarch 1000, Monarch 1100, Monarch 1300, Monar 
ch 1400 x^yf-^OColor Black Ftl, Color 

so Black FW2, Color Black FW2V, Color Black FW18, Col 
or Black FW200, ColorBlack S150, Color Black S16 

0, Color Black S170, Printex 35, Printex U, Printe 
x V, Printex 140U, Special Black 6, Special Black 

5, Special Black4A. Special Black4 b ft 
S. 

[0022] ±i2©»fttt, mmx-QiR LTfc«t < , 

[0023] *%w\zte^x®.m-ztiz>mft<otmi*. 

40 0. 2^m£lTi5»4b<, SblC$r$L<tt0. 0 5 
— 0. 15/i mXh£ a 

[0024] fSflgW yy IC*5l^5fi^©^*Sll, 4 
V*©£ftjC#LT. 2-10 14%4S»JK > .t 

9»iL<i±2~6l[ft%-c*)5. fflfrVMyy 
ic*5it5Sff©^fti±. -<yy<o±mznLx. o. 

1-2 fifi%3»5jf*L<, J:i)»*L.<ttO. 2~ 

1. 0fi*%-C*>5. 

[0025] gftj8-< yftfiisTy-fyycDia 
S^TV^V^OS^fiSSrSfifto/^j-^L ffi 
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<om®m&% 5 m&%u±. t -rzo&m l < . mi# 

[0 0 2 6] *89]|cfttvc. gfffi-i'V^fiV^V 

^O^ai/KflL 7»*yfttRV7/i>*y 
&7"a Vis's? !) ^—/Vx.x?-A'TA'*cytit Y9*-9 / 

[00271 $e>»c #n*M&ffl©ff£u»05iL-a± 

-g-tf&SHPkW&t^ *!> r^T^a-A*, #y 
tTs/PbTn ]) h'ym. tf!>79 9»Wt* 79 D frWt—T 
9 9fr-\- y^*fi^ 79 y*m.*WJ»-79 V 

#a-£#, 79 y /wk-t ^ y ;^i^^/w#a-&ft* 
ifor^y/v-aMStjii, ^fi/y-r^ji/nj*!^ 
y/wgf^fi^ **i/v-.**#y" 

^-7* VA'Wtx-XT- a- 

tf-wruy^t V A>m&&&#, xf-yy-a- 
tf-wf-uy-7? }) »Wt-7? V *tit*X7-/*<£m 
■&W£i?ox?-yy-79 »ji>®m. xf-uy—vuj 

=/W-:7* uy-79 y ^»#a£#, tr=;W-7* u 

a-&#, mm^^-^mmv^u^yy^m^ 
v-< yWt^T-y- mmv=.;v 
-9 a hym&m&#. &mx-/i>-79 v >m&m& 

[0 0 2 8] ztihwpv. ftKSfcfcteSfciSo^y-r 

-tm*&&i:fio*y^-b<D&m-&^ Rum®. 

ZMGitm^Li. #a£fttt, yy? 

■7-vv9&m&W<0^-fh-Qh<yX\>S.\\ ±IE©£i 
LXtt. i?xf-/UT$V, 7^*=7, ^f-/V7xy. 
hyif^TSy, yDf;U7;y, ^y^cW^ 

^Df/wr^, -ff-Arrxy* -ivf^^x 

y. Y x )^9 J-jVT^y, J—i^7^y, 75 

/*?7W7*n/V-/K ^^Dytiifom^tfbti 

8ir©*i84&a»e> tfo^ft£ii±-efc*v« <fc v » 

ft#l 0 00~5 0 0 00T?*>5©:oS#4L<> J: Off 



(5) 

£L<I13000~1 OOOOtfci. 

[0 0 2 9] ^nt.ro«Jll^»^?rfflv^5^{cii. * 

©garoari, mmcMLx i o~ i o omm%mg&& 
il<. £9fr£L<ii2 o~5 oaft%©ftffl-cfc 

fi'y- 79]>A>m&m-&w<omt, m*m\c 

ttZofflkWz'JrKikhxf-yyit&t (/9) 79 
y^g^Dlfi©1N&fc^Xfc5.fc©£*U «jt«C^ 
10 7*yA«*X7\Mf^©te©*^2Sfc£ 
1-5*/^-6*©#te*#UT^Tt>l»*>fcV\ 
*<f-yy- (*9) 7*y*8#a£fc©£tt, 7^ 

*#a-&fc» *a-&*<D<5i^-e&o x t> «t < , 
7 i?* A-*a-g\ 9A-—y hyy*7 7 -a-s-^o^ttt 

©a^-ifelcJ:oTS!jtS*v5o Mx***- 
79]} *®#a£#©£©6&«± 5 0-300 ©®ffl;65 
ff$L<. J:»3ff*L<tt70~l 50©ilT?fc5, 
^7-ftlia*¥^iFfi-C 100 0~ 50000 
©«SH355ff4L<, i0ffSU<lll 000-1 500 
20 0©©HT?*>9, $f>lCjf*t< (±3000-1000 

oofisffl-e*)5. 

[0 0 30] WE»lMM*3Wfcl/Ctt» mig©t©sr« 

yv-^^ttS, ^a^!J/V6 8 (^1100 0 
0, gtffil9 5) . v^3y?!l;V6 8 0 (iffi3 9 0 
0, SHE 2 1 5) . v J 3V^y/W6 8 2 (^il6 0 
0, ®E{82 3 5) . ^3>-^y^5 5 0 (5>^1:7 5 0 
0, g?«2 0 0) . i? 3 y9 y^5 5 5 (^i5 0 0 
0 X gffB2 0 0) , i?ay9 ])^5 8 6 (#?-ft3 1 0 
» 0, SHBl 0 5) . ^3 Vi' y^6 8 3 ($H*7 3 0 
0. gffllil 5 0) , B-3.6 (^16 8 0 0, K«2 
5 0) m**£tf btlZ. 

[0031] r*ie>o«Jffi»*JWoiMltt. *^>gf 
s^*l-5^>"7- (7^y/n$^if) 
&*mv£^=e;-?- (79 y/v&^XT-At, xf-yy 

As^ll-CfcS, «J!M»»jW©efllittt. 8tSI© 

l g 1»fc4*Ji«aBilBJ»»«r«f »r*OK«'t**» 

«o [0032] *%mfca^xm&&'(y9Rxmfm'( 

Tl±. /s4-yj|(ffBiB1SH« *^3t->-^#ffiJSttSfl<c 
*%.W£.ii^xfflfrm4y9RU®®®.'(y9\zttZ 
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10 0 3 3 J *«W©ft£UM!gt£HJ;*vtf, ffif*£-f 

>?Rvm®$My9 (eat, *tibx> mmwt 
a. z0£i%;-*y%mmm&k u-tii, mz. 

^y =-^#Bj£^©ff£Uvft«:fliLTIl, T 

lB©St (a) -cSSJvsfli^^tf^HS. 



[0034] 

Ufci] 




(a) 



[±f2St<P. O^m+n^SO. R**, r3*, 
iO=R 4 *l±ffl4LTT/^A'S ($f$L<li&i!f&l~ 

[0 0 3 5} ±ft©5t (a) -C**Ji3fl:£*«>«t>-Cfl» 
lc$f£L<H2, 4, 7, 9-x h7^f^-5-f-> 
V-4, 7-^*- A\ 3. A-**? 
V- 3 . 6 - i?*-/K 3 . 5 - v 5 * ?7U- 1 is 
>-3*- A>t£}Wmtft>tlS. -LIB©*: (a) t?££ 
ftST-tr^w-v^y =-/V3B#ffi?Ste8li: LTfUSgfiSr 
fiJffl-f5rtt>"ItB-(?*)9, *©Afct»Ji bTll-y— 7 
-f/-*8 2, 104, 440, 465. 485, 
I1TG (V>"^*ixt>Air Products and Chemicals. Inc. J: 

0 (iSjfi*) (&LL, 0<gftfmtfi) W f>ii3. r 
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[ 0 0 3 6 ] £ fc, *«Wld*3^T / =*V£#ffi?£tt 

U\, *y *>\># t LTii, ETF©5t 
(I) •e^$h,5^fe«r»S»c0!|^t?t5. 
[00 3 71 
Hfc2] 

f f f 

'° RM-s-o^-Si-fo-siVR 7 
R 3 (jay, R° 

O-f-tEO^— (FO^-J-H 

UESt*, R*~R 7 li, SlSLT, Ci^eT^/wS 
fc&U ifcittkll. aiU-Cl£t±©SftSr«L, 

i'StfcL rafc*t*ntt0EA±cO«ft££1-#. <1L 
m+nttl«±<DgaSr*U EOfc.fcU'POtt, 

[0 0 3 8] St (I) fcJS^T, R1~r7|±, SfcftL 
T, Ci~ 6 7^#/WS. *4L<|±*?7USMii- 0 j 
fcitfktt, SHALT, 1 EH±©ggc£3c-f#, -fc9$f 
*L<»±1 4fctt2-efe5„ Sfc. m*i<fctfnl±0EJLL 
©g$£^-f-#, <&Lm+nttm±©B&Sr*-f. ff 
£ L < l±m + n 11 2 ~ 4 

[ 0 0 3 9 ] SC ( I ) Oit^tob UT, j =k = 1 ?rffi 
Si"* *>©#$?* U>„ St (I) oit&totv 
30 T, Rl-R^s^-c^fvwg&^U j ft* 1**1. k 
#1«:*U Id5l-Sr*t., masuXbDSStfc^U 
n *5 0 SrSi" t> <0 * 5 -t 9 » t L l \ 

[ 0 0 4 0 ] St ( I ) ©fc£<fe©«a*ttaSft£$*!, 

$L<, <tt)ff*U<H0. l~2Sft%S*T-ifo?). 

$g»K#$L<f*o. 3~ifia%gfi-efc5o 

[0041] St (I) ©tt£telirtT8K$*VC*S 0 , Zft 

fcfiiffl-fsrt aspire*) s. ^^.n, 

«o 3 4 7iSfJffliiTtrc*>3. 

[0 0 4 2] Sfc. #y*/V#/i/n*1rVi: Urii, 
WT©St (II) X-7FZiMit£toWmzW*X-Z 
3. 

[004 3] 

Nfc3] 
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11 



12 



1 12 



3 M 



,16 



5 17 



l "-(-s-oi r sH-o-*)r 0 -?' Rtt 



O-t-tEOJ^-fPOJrf-J-H 



"y**^a*:*U m' fcitfn' It 0 £i±«>Sft«r« 
-m film' +n" ItieLtOg&fc&U EOfcJ: 
tfPOtt, [ ] rtic*j^T-t©m^»tSt>-f> 7^ 

J0 0 4 4] 5t (I I) fcfcHT, R»~Rl8|± x 
LT. Ci~6TA-*** % #*L<li*fA-S«:3H\ 
j* fcttfk' It, l«±©S»**-t*5, 
t9#$ L<ftl~2-efc5. m* fcitfn* It 
0EUKDg&Sr£1-tfS, {SLm* +n' ItlRkOggc 
Sr^-T. if*L<ltm' +n' It2~4-C*>5. 

[0045] *%momL^mmz£tit£. a u 

I) <Oit&ti)bl,X, i' =k* +lSr«IS-r5't>©^ 

(I I) O^-a-fetUT. Rll~Rl3^T^^S$r 
*U j' *S2«r*t. k* flSlfc^U I" fl s 1 SrS 
U in' #1EU:0!>S***U n* #0 

[0046] si (i i) «Mb«ttoftaifti±asft£$ 

JvCfcV^. ffi^-<V^IC»UT, 0. 03~3Sft% 
iWHL< x <k9#£b<tt0. l~2fil:%ea-efc 
•3, L<f*0. 3~lfi»%fI£-e*>S„ 

[0047] a; (i i) oitGmmmztix&'o. z 

-345, P34 6. 1^3 4 8*5|iJ^Bj|g-c*fc5. 
[0048] / =*V^#ffiSttS10^!inftlt®^ > 
^KttLTO. l~5Sl:%Sao^H-Ci>50i5jf$ 

U<, «fc9#£L<tt0. 5~2Sft%S«coeffi-C*> 

So 

[0 0 4 9] ^SUfcE^feilSfilH y^lt. 
<0#iltt£i38ELfc9, 2fctt£i§tt£tt-§-Lfc91-S 

>i/-<M^-ct>J:n. *£9i£J3V'-ctt. m&LtL<(>9<D 
«fflttSrWSi-5*«ttlr««t«»t, ft&fflfcKtttt 
i&ffiitait LT*36Wlc«fc5g#^v*lc^£ft5t> 

£8Elt> gigffiiSai LT*36Wlct5©^x^lcS 

i o o 5 o i * >9o&&&*m&+zimmim& 

bLXti, M,m)\zrtiWjUi. *9S-/K ^9J- 



A\ iso-:/*/— /k n ~^yf> / —ju^<o~M7 

1. 4-79 A\ 1. 
5-^^t-*l, B-'v**^^*— A*, 1. 

2, 6— MMf-vM!*— a% ^y^^y^y h— /w«ft 
-tfoy K>\ s* % xfuyw;i, 3 

-*s*i-)\<- 2-4 $.9-/ >mmtf htiz. 

zo [005 l] #35WK:*shtWu Z.toiLbttJWoVk 
SttSrPS1-5*gtt^tl^«Elt v ftWH j: LTISIH 

t, 4yfo&)8immLX'(>ti?=y hiEfi^ta© 

•5. *ISWIv*i^Tttffl^l6/i«il?Si:LTIt, 
9 9 ^<OJ 9 9 J»m. hy^^n-yvyn^v, f-y 

y^o-^^v^cDS^^y-fey -^^h- 

i-'ifc^ssdsitfflt LTit, ff* u< it^y 3- 

it. ^/fcitftfy^wv^y 3-/k *y*j«tt/5K 
y T'obTWi'^y 3-/vf©^!) r 
/wft-&«jt9S«$*v5<>OX-$)9. Tffi^ (i) t?« 

k\ 

40 R-0-[C x H 2 ,-0] y -H (i) 

[furfE^ Rlt^Scl~6W7^A-S, 7i=;v 
S. Sfclt^y-^S, #£L<lt, pJ^S. 3t^/v 
^"o^/wS, Sfcltyf/wS-e*^ x It 1-3. 
»*t<lt2*fclt3-C*>9, yltl~8. #4U<lt 
1~5. t9ff4U<ltl~3t?fc5] 
[0 0 5 3] ^WlCjSltSSSffiitSItL-Clt. ^i* 
ttlcitfiltlt. xfi/v^y 

A\ if l/y/>l a-zWt/xf-^i-^A', xf l/> 

^ y / x/w. ^jc^- u y 3-/v- 
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7VK v^xf i/y ^ 1/ ; - n - / o ^;l/x 

az— xf l/y/i) n-yi^y-n-y^vvin— r 
;K xfU^H t-y^vioc— 7^ i; 

- t -y^vioi-T/K l-^fvv- 1 -y h 

y— /K /neu^!l3-;l^/>f;H-7/K ^ 

/i^ty-i so-/D^i/x-f^ yutv^yn 

/vx-f;v, ^D^uy/5 3-;v^;-i so -7" 
[0054] :o5t>, x^uy^ry =i— ^y-n- 

tvK i^x^u^y 3— /w^-y-n-:/^- 
/ujil-tvK H/xfi/y^5 3-;^/»n-^f7V 
x— r/K 3— A^ty 

S^/pfi/^ya -/v^e y y?vux— tvHJ* 
Ll\ 1, 2-T^V^*-^t^ 

■ [005 51 tfc, *36WICt5[t5SS(E«fflli LX 
l±, 1. 2-7^y^-/H,ffSU\ 1, 2-7 

2-r^yi/t-;vtttit l, 2- 

7# >K 1, 2 /K 1, 2- 

^^rf-^^-zK 1, 2-^:/* /K 

1. 2-"^*1>-:/5?**-A% Sfcttl. 2-^V^>v ? 
/WCfe!?, ftkfrSLO*, 1, 2 >*f->^:* 

[0 0 5 61 *«W^Nt5SSffiit^t UTtt, 1, 
2 - T/u*^i/*-A^fc /y a-/Vx-x/vfc 

tbVZZo 1, 2-7A'*>> ? ^-/K0^JP 



74 

/v^-r^Srl. 2-T/^v^-ywti tic^ffl-f 
&^@0&tffiyX;^(7)^>^^^g$ltLT, EP^£ 

[00571 aswifcte^T* mmy**?*)*-* 

f*. W^**ft«Mc#LT, 0. 25-1 OSfi 
1, 2-T/^>-^-/Pi:»ffiLfc^tcit) 

fc//y 3-;v^ey^i— r^t l, 2-7»*^^*-^ 

tO)t$ (figJfc) tt, 1:5-5: l^effl^feir 
fc«f*"L<, 1 : 2-2 : 1 Ofcffl-CfcS w 9 

[0058] ftfcEJLblcioV^ *&tt*rafcSS«r. ft 

[00 5 9] ^WKftttaWW^tt gSffiiffcfc 
^A^^n-fhy 7^y/w^hy^A v #y 

30 t4ri/xf l/y7/V^x-f^t/V7i- h^TV^ 

* V**>*B5SWjli, 2 0-5 0mN/m6ISttfc 
0. #*L<I12 5-40raN/m<fflSSW*L 

[00 6 0] **Wfc*Jlt5«»^y^tt, «S»I^$ 

fflLxjyti?*? hmm&u<D*k&y Xfirxoj >? 

40 mitZttiki-ZtcMzm^tiZ. &®MkLXi±. y 
y±yy y xfi/y^ya-zK ^x^^ya- 

/K hyxf^ya-;K jKyxf l/>/y a- 

2Ky^n^uy^y 1, 

1, 4-y*^*-/K 1, 5-^>*X^*^- 
/VI, 6-^-y-V^-/K 1, 2, 

y*-/v, -<v^aiy^y h-/i^o#y*-/H^ 2 
-^y k^, n-^^/w- 2-fp y K^ffit 
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IS 

i. 3-^f-M^/j^/>nf©i$g, 

h-**©'«ftWf*L<; 7k8tt©&a#*4a»?>Stf 
ft*. . 

[0 0 6 1 J *5SWt«t5®^'C^^lix $blc:/X/w 

[0062] Kjssiirowi uxtt, h y * 

A, ^^nn'7*/-*th!)^, 2 — try i^V' 
f-Hr-tv- 1 R*- K y 9*.. y^eviH- h 

y*-k KaftS-J-Fy^A, 1. 2-S*<>V*- 
7/yy-3-ty (icittc/p^cRL, :/ 

[0 0 6 3] pHSfSflk &«?ib5H, Sfcttlfcfc 

Ty*-tJ»te}?) . y h y ^a, 

^Kyf-^A^ifo^^S^roteSi^'i^, t>Z^ 
liN-^^7V-2-fny k>\ KX« 

#-Ct5. **Mfc*iV^-CI±4fc, 6trfBLfc«!l©tt£© 

SIR LtS^ UTfflv^T t> J:V\, 

[0064] *«W»C*5l>TI4, ffi^-f V^OD-f^-C© 
Jfca©fttt. WM^ffltt*, ^OlCClOmPa 

[006 5] JcBflfcftltftfVM' V*tt, lt(IB»ic5T* 
5/K ^y*/x A'S , ao/f 5?«y 

M/K -caw- 
U «ffft«UMto2: LT*fe£«ig3!l*JJ:tfl3iSBtt©J<!c 
U\ *©&, fe*tt?*J:0ll 
fe£6fc*-fS&fc, AB7^/u^- s ^>'7'i'y7-f;v 

[0 0 6 6] JLh, **«©-< V^-fey t-#fii;iTfc5 w 



7fi 

'f >'^©«^lCOV>"CI(iWLfc^, ^lO'fmy 

■HytJyy-, ^7W^fcitMxa — fv**»f> 
*5**>6JS81R$*t5-a£Jl±-C*)5 title, 
^^©-ffiKJLttfS, ^7 7?-f^. ^-tf^-fv 

[006 7] BP*>, MWM V^W/??*^*-?* 

^acD-^^^-cfcS'O'^-ts' nf» «*©&*•&*> 

[0 0 6 8] *fc, *«W»-*5V>T»4tvW^-fe5/ 

yy±yYX-hZ>> fe«fcBBL#lt:i-5J:5K«Wt**i. 

y9&VTMy*4 ytvhH y#-ty k Si*} 
g-f ytft-fyymy? ^ •? J &y9<{y>?A&*s7y 

9 % •v-eyj'j yfAVi/Tyj y?vi>z><< y*-t ? 

i/7w^swio-'f y?-?hzm£\z\±* m& 
&4y9&-f7y*<(y9.. -? J &y94y>>. yyy<< 
ytAXfj^v-jyt^hZJyt-tyh^&frf 
5. r©J:?fc#&K«fc*itf, ffiJ^g^y^tffift^ 

^(O-f^Du t y *&*mm,X* ^©fe««r!|£ 

[0069] -ttT. ^©^7^*16^©^ y**?=y 
hU&R-<y7±y hZm^XJytitxy hft&Ltc 

[0070] *%m<0<1 yt y hfS&Tjfttt. &Pr 

ytAvmn&M y? iWMte; x»£ o »Si u 

TefcttJL-C, ^©?8t}g«rE»a»lC'W«$-e:5^CT'fo 
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17. 

Sri ict 9, &wm\^v?m*mbZtt-mmK 

[0071] £l-k©.fc 5 LT#?>it5*«W©iE®fe 
[0072] 

£*x5t>©-eri&v\, 

[0073] (i) <<>>?mm>o>%m 

i/T>mkh\.XC. I. tr^Vh^/u-l 5 : 3 Sr 
100g, *^W-7*y/H*#fJIt ffiMB: 8 0, # 
T-ft: 70 00) «:5 Og, ^K'fk* 9 V&%4. 5 
g, Stf*%2 5 0gS-&U-C, 5**3=7 tf-Xfci 
5^/v$/M£T10l$ra#»&J§l$rfTofc. #*>tW5: 
#»l!f(ifc*?L£ 8 u m©> >-77 i/7 -f ** ( B* 5 y 

-e®#«&2 0%£ft54-eimLT. ->T>ffi^» 
ffiA 1 SrSSSSLfc. ^ftfc->7V®!&#Bj£A 1 £ 2 
Og, ?!)±V VSrl 0 g, 1, 2 — -Wsi?*-/i> 
£5 g*5j:tfBYK-3 4 7 ( f y * 5 -#©i8ia 0 p 

SrO. 5g£-a-LT, Jg»^j®*fi7jcSrfll^T±4?r 1 
OOgHfc. $e>^, pHm&Mt u-chy=*/- 

■MMMf Ufcfc. ?L«1. 2(imW^7y7-f^ 
JcitJJSSU-C, -<V*iflJ5£feAl$:g8fibfc. 
[0 0 7 4] V*ffij£&A 1 ' ©SS8 
^TVffliR-t LTC. I. tf^y h:/*-l 5 : 3& 
lOOg, ^^-WV-T^y/HI^I (Hfcffi: 8 0, # 
^fi: 70 00) £5 0g, 9 -7A&4. 5 

g, &U ! 7k£2 5 0gig'&L-C, 5>/P3=7ir-X£.fc 

0BfK^ft«ia=SrtTofc 0 
5>»®ffi5:?LS 8 n m<Ot >77 V7^^(a*5 V 
#7 • Hr-f y KK)Ti&§LT;|I*ta^£&t, * 

2 0 %K 4 5 4 -CfT* LT, ">7 
«A l ' SrSSfSLfc. #feftfc5'7:/«HHHKA l ' 
& 1 0 g, ^y-fcy Vfcl 0 g, 1, 2— ^*f->3?* 
g*3.fctfBYK-3 4 7 (f y*-5rS: -|fc©j8j 

A«) £0. 5gjg£U-C, x&fitt**Ai*.-c£ft* 

lOOgiLfc. Sbfc. pHSBBS!liLThy=*/ 

2i$ra«#Lfc&, aai. 2^m©^y7'7y7^v 

[00 75] <r>*ajMfeA20mi 
■7fV^IfitLtC. I. f ^yhl/y Kl 2 2Sr 
lOOg, ^^Uy-7^yA«»fli (SHE: 8 0, # 
70 0 0) *2 0g, y !7^Sr2 g , & 



(10) 

t/7kS:2 5 0 gS^-LT, i?/Ua=7^-XI:J:5#- 
S££?L&8 mnlD^^^^^IB*? y#7 • 

2SrlSSLfc. #bitfc-7^^fi»»»»A2Sr3 0 

g, ry-fey vsri og, i, 2 -^•^vi^-A'S- 

5 g*Jj:tfBYK-3 4 7 (fy ^•7"$-tt©Sfn*) 
&0. 5gg£LT, Htfitt*SraitT^ftS:10 0 
io giLfc. Sfefc, pHISS?fltUThy3t^/-/V7 

«#Ufc«»?Lt6l. 2^m©^^7>7-f^tc:J; 
-f>-^ifi^feA2Srl@iaUfc. 
[0 0 7 6] W>-^^iK)A2' ©P$? 
v-£y*ffif*£ LTC. I. yZVtVWy Kl 2 2 5: 
lOOg, ^fl/y-7^!)/Vitft)| (SHE: 80,5) 
*S: 7000) £20g, *gMfc# y <7A£2 g, & 
tf7ki:2 5 0gg£-LT, 5>/U3=7K'-XfcJ:5tf- 

A'5/ncrio>w]»iwaa*fTo7t. nbtiftw&m 

a> tt*aa8<im©^vy5V7-fA'^(B*Sy*r- 
y?ro KK)?«i§LTffi*«7.^£-&£, 
ft*2 0%fc*S4-C*RUC, 7-|f^«Wft«A 
2' SrHKLfco #bto1fr*>*mWHmA2 - * 

i5g, ^nyvSriog, 1. 2 

/WS:5 g*5±r^BYK-3 4 7 ( tr j/ * -jr 5 -&©iSi& 
*) S:0. 5gg£L-C, JE»c««7lcSriBA-C^ftSr 1 
OOgiLfc, £&fc, pHISSSHt bThy=*/- 
A"7 5 V$:ffiV^-Cr©S-&SS:pH9. 2 
B#lig«#bfc&, aSl. 2( l m©^7'7y7^^ 
30 lcJ:»)jSjiLT, •Y>'^SJ*feA2' SrSifiUfc. 
[00 7 7] WV^«a^^A3©SIS!i 
±B-effAbfc^7VdlMRAl :2 0gt,>Sty 
^SrlOg, *5±tfh!)xfu^!J3-^;7'f/V 
Ji-X^iSrSgfciUt^-^^VElOlO (B«ft* 

xmt<om&&) ^lgs^u, %.Mm*.&M*-x 
iisrioogiu, pummnt vxvv 

8U 2Btra*ff Lfc«, HSl. 2)im0^7"7^ 

[0 0 7 8] >C>'*I&J*«3A4©S& 
^TymntLXC. I. WV1>7"/1'-1 5 : 3£ 
lOOg, ^UV-7^yA«lBJB (M: 18 0, 
5HFft :7000)iSr50g, Tkffi^k* y » AS: 1 0 
g, XO t *ar2 5 0gi&g-LT, S^a^r-Xlcj: 
5zK-/W5^klTl 0Bf|ia^ft«i3aSrtTofc. HfcHfc 
^aJSKSragSMm©^ V^7>-7-</V^(B*5 y 
XT • y y K»-C«»LT**IW-ftM*, * 

so ffiA4SrPSUfc. #bilfc->7>ffim)ft«A4Sr2 
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IS 

og, ^y-try v4i og, l. 2—^*-*y*s*—fl' 

4 5 gfc.fctfBYK-34 7 (lT}>*<7-S-tt©i8iD 0 q 
*) 40. 5g*g£L-C, XloaM**ai*.-C£ft* 1 

oogtLfc. s&ic, pHsaejatLThy^^/- 

[0 0 7 9] 4>>;mMK\' <r>mm 

i/T'smntLXC. I. f ^^F^/i— 1 5 : 34 
lOOg, *f-\/V-7>> y/WK^H (§M : 1 8 0. 
$H-ft: 7000) 450g, zkSMfc* y * A 4 1 0 
g, SU t *Sr2 5 0gjg-g-LT, i?Ao=7lf-XICj: 

*jK-**/mc-ci o^iBj^**aa«r»ofc. nbtiiz 

jKT • y 57MyKS0X*iiLTfi*l!7.*4l&#, * 

Sri og. ^y-tyvsriog. l, 

-A>$:5 g*5«fctfBYK-3 4 7 <lfy*-irS-tt©B 
&£) &0. 5gg£fC, K»;:g*«*4;iJD;lT£fi4 
lOOgtLfc. S&fc. pHIBSfiiltL-Chyi^/ 
-/W7$y4JfH^C::©i!g-&jK4pH9. 5tef!SEU 

*fcJ:»>i*i@L-C, ^^^»^A4' 4S5&Lfc. 
[ 0 0 8 0 J 4 VtmLtoA 5 
^■^V^fiipft LXC. I. e^yM/yKl2 2fc 
lOOg, ^^U-V-T^y/WgJWBB (ttff: 18 0, 
5)*ft: 7 000) 42 Og, *Kft*y !7^Sr2 g, 
&tf*42 5 0 gS-8-LT, 3?A'=»=7ir'-XfcJ:5# 

Eti£4?UI 8 m m©^ V7=7 4 *9 ( 0 * 5 y #7 

IMUt 2 o%fc454-e**L-c, Vtr^m^WK 

5 gl /ytyy*io g> i, 2 — /u 

45 gJo«J:U<BYK-3 4 7 (fy^-7-$-ttOffin°B 
*) 40. 5gjg&LT. XftBM*frAl*.-C£ft«rl 
OOgtLfc. pHUSEffit LX VV^9/- 

V4ffl^Trog-g-jS4pH9. 5KM8U 2 
■CTMHSUfcft, 2um<D*>7y>7<(fl>9 
KADIIilUT, -f^a*»A5*IOlLfc. 
[ 0 0 8 1 W V*8jft«B 1 ©UK 
*s7>8ffik LXC. I. h:7>-l 5 : 34 

lOOg, x^wv-T^y/MMMH flMS: 1 8 0. 
#*ft: 700 0) 45 Og, *SMk*y !7A41 0 
g, fttf*42 SOgfi^LT, 3**3=7"*— XlE* 

»»raSS4?L€l8/im<D^>'7'7y7^/W^(B*S y 
#7 • y Stv 7 K»"fliaUT«*tt^«r»#, * 
"C®!flg£2 0%»wfc3*?4p-fli!l/t\ ->7VgS**#» 



(11) 

i£B 1 4S§KLfc. tffcftfc^VgttSHHKB 145 

g, ^y-try^i 5g, 1. 2-^=sf-y-v^-^4 

5gfc.ttfBYK-347 W v 9 * %-&Dfa&4 1 ) 
40. 5gig£L-C, JECtt*feic«r»l*.T±**: 1 0 0 
girbfc. pHSHSfli UT Y- 9*4 /-AT 

5 V4ffl^Tr©S-a-ffi4pH9. 5KH8U 2^ 
«#Lfc«, TL^l. 2pm<D^V7'7>'7-fyV^lcJ: 
•JfflogLT, -Y^etffeB l4SS§¥Lfc. 
[008 2] V^IUSfeB 1 ' <DfflM 
10 -XTVffi&t LTC. I. Wyh7*/W-15:3S: 
lOOg, ^ffy-7^!J/vg«{g (gfctf : 18 0, 
^T-ft : 7 00 0) 45 0 g, zkiSteTJ y *A4l 0 
g, Rt/7K42 5 0 g&&LT, i?/\<=>-7X-XiZ.j: 
5#-^5/HCTl 0^ra^»iaS4tTo*u 
#ft®J£4?L&8 ^mO/^^^/^tB*? y 
#7 • y Stv y KS»Til&i§LTm*i&*4&£, * 
X-m$m&2 0%lC<t5*X«r«iL-C, <s7>mft& 
ffiB 1 ' 4S5$«Lfc. #5>^fc->T>-Bi^»}SB 1 ' 

42. 5g, ^y-tyv4i5g, 1, 2-^^-y-^^ 

20 *-A'45g*5j:t;BYK-3 4 7 ( K> * -Jr 5 -tfc<D 
j8jfa£) 40. 5gg£LT, E^ie*E*4JD^T^ft 
4l00gtLfco pHUSSHttThy^^ 
V4fflV^r©fi^4pH9. 5IC@IS 

^^iCiDiliitT, WV^ja^^Bl' 4HKL 
fc. 

[0 0 8 3] -<y^MfeB 2<DSSS 
7f^fiffiLTC. I. b^VM's' Kl 2 2 4 

ioo g ; ^uy-79V/mmm (mm-, no, 

30 7000) 42 0g, 7kK<k*y^A44g. 

Sl|t7k42 5 0gS^LT. ^n^Tf-X^.tizK 
-^^/HCTI 0^fPa3^»&a4ffofc o flbixfc^® 
J^ffi4fLS 8 n m(Ot y7*7 ^7 >f ( 0* 5 y jKT 
• y y KM)-efii§LTft**i*4&2, *T-ffi 

B2 4^S!ufc„ nbhtz-?-eytm®MkmB2*s 
g. ^y-tyv4i5g, 1. 2 -^*-y-vi?*-A'4 

5 gtS.ttfBYK-3 4 7 (If y ^ -7" 5 -|tOiSA*) 
40. SgS^UT, HJcfi*Mc4*Dx.T±fi4 1 0 0 

40 gHfc. pHggs^t lt \*v^*;-A'7 

5V4ffl^Tr<0S^»4pH9. 5»C^SL, 2^ 
?LSi. 2^m©^y^7y7^/v^lcj: 
9i«iiLT, f^^fifi6eiBl4PSt7^ 

[0 0 8 4] 4l>'9mjSL<toB2' <Dm® 
-v-tVtmkkLXC. I. fi/T'V'hUy Kl 2 2 4 

lOOg, ^^UV-T^y/vii»f)ii (6MB: 18 0, 
tH-A:: 700 0) 42 Og, *6Mfc*y*A44g, 
fit?*42 5 0gS^UT, ^3=TtT-X»Cj:5jK 

-/w5/hcti o^ra^«fta4ffofc 0 #e>jxfc#» 
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•Hfo K®t)T«i& LXmXtiL* . *T*8J 

B2' SrlSKLTt, #f ) nfc7^^^S^ftffiB2' 
5:3. 75g t SVt'JlsZi 5 g x 1, 2 — *-y> 
•^-/W«r5 gt>J:0 ! BYK-3 4 7 (f s/^^$-a 
©j8jp D p£) £0. Sk&GLX, 5lCi@»E*SriniT^ 

U 2l«B$Lfc&. JLSl. 2tm<D*v77>7 

[0 0 8 5] -<V*fflj£&B3©3IJil 
ilSTffrfcLfc^T^tfcifcBl : 5gt, ;/y-fey> 
5:1 5g. tJit/hy^u^-^y a-^/^f/n 
-7vi'$:5 g*5itF^7^^E 1 0 1 0 (Bfifl^I 
g*t©Sj.&£) Srlgjg^LT. JEKa«*fc*I*.-C* 
*Sr 1 0 0 g t Lit, Sfcfc, pHBSSfflt UTMIx 
?/-^75 VS:fflV^Tr©g-g-}KSrpH9. 5^136 
U 2B#Fi38l#U5:&. aSl. 2«m0^y/7l'7 

[0 0 8 6] -<>'*fajft8jB4©flfi 
^^ffiWUC. I. f ^yhi/y Kl 2 2£ 
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(54) INK SET FOR INK-JET RECORDING AND INK-JET RECORDING METHOD, AND 
RECORDED MATTER 

(57)Abstract 

PROBLEM TO BE SOLVED: To provide an ink set for ink-jet recording which, when printed, can 
give so excellent image qualities that stains are hardly perceptible, exhibits excellent image- 
fixing properties and hardly causes uneven gloss, an ink-jet recording method and a recorded 
matter obtained by the same. 

SOLUTION: The ink set for ink-jet recording comprises at least one 'thick pigment ink 
comprising a pigment, a resin dispersant and water and at least one 'thin pigment ink comprising 
a pigment a resin dispersant and water, and having a pigment density not higher than half of the 
pigment density in the thick pigment ink\ and is composed so that the acid value of the resin 
dispersant in the thick pigment ink is lower than that of the resin dispersant in the thin pigment 
ink The ink-jet recording method comprises using the same. The recorded matter is obtained 
by the method. 
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CLAIMS 



[Claim(s)] 

[Claim 1] More than a kind of "the pigment dark ink containing a pigment, pitch powder, and 
water" "while containing a pigment, pitch powder, and water More than a kind of the pigment 
light ink whose concentration of this pigment is 1/2 or less [ of the pigment concentration in 
said pigment dark ink ]" is provided. The ink set for ink jet record constituted so that the acid 
number of the pitch powder in said pigment dark ink might become smaller than the acid number 
of the pitch powder in said pigment light ink. 

[Claim 2] The ink set for ink jet record according to claim 1 characterized by for the acid 
numbers of the pitch powder in said pigment dark ink being 50-120, and the acid number of the 
pitch powder in said pigment light ink being 1 50 or more. 

[Claim 3] The ink set for ink jet record according to claim 1 or 2 said whose pigment dark ink is 
characterized by being cyanogen ink or Magenta ink. 

[Claim 4] The ink set for ink jet record according to claim 3 whose pigment contained in said 
cyanogen ink is characterized by being the C.I. pigment blue 15:3. 

[Claim 5] The ink set for ink jet record according to claim 3 or 4 characterized by the pigment 
concentration of said cyanogen ink being 3 % of the weight or more. 

[Claim 6] The ink set for ink jet record according to claim 3 whose pigment contained in said 
Magenta ink is characterized by being the C.I. pigment red 122. 

[Claim 7] The ink set for ink jet record according to claim 3 or 6 characterized by the pigment 
concentration of said Magenta ink being 5 % of the weight or more. 

[Claim 8] The ink set for ink jet record given in the first term at either of claims 1-7 to which 
said pigment dark ink and said pigment light ink are characterized by including a surfactant and 
an osmosis accelerator further. 

[Claim 9] The ink set for ink jet record according to claim 8 said whose surface active agent is 

characterized by being an acetylene glycol and/or polyorganosiloxane. 

[Claim 10] The ink set for ink jet record according to claim 8 with which said osmosis 

accelerator is characterized by being glycol ether and/or 1, and 2-alkane diol. 

[Claim 1 1] The ink jet record approach which carries out ink jet record using the ink set for ink 

jet record according to claim 1 to 10. 

[Claim 12] The record object obtained by the ink jet record approach according to claim 11. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] When this invention is printed in a detail about the record object obtained 
by that cause by the ink jet record approach of using the ink set for ink jet record, and it, and 
the list, it relates to the record object obtained by that cause by the ink jet record approach list 
using the ink set for ink jet record and it which can acquire the outstanding image quality dirt is 
hardly recognized to be. 
[0002] 

[Description of the Prior Art] Inkjet record is the approach of recording discharge, an alphabetic 
character, and a graphic form for ink on a recorded body surface as a globule from a detailed 
nozzle. An electrical signal is changed into a machine signal, using an electrostriction component 
as the inkjet record approach. How to breathe out intermittently the ink stored in the nozzle 
head part, and record an alphabetic character and a notation on a recorded body surface, The 
part very near a part for a discharge part is quickly heated for the ink stored in the nozzle head 
part, a bubble is generated, it breathes out intermittently by cubical expansion with the bubble, 
and the approach of recording an alphabetic character and a notation on a recorded body 
surface etc. is put in practical use. 

[0003] The approach of using the ink set which comes to combine the ink which has the color 
from which plurality differs as a supply gestalt of the ink in inkjet record is learned. According to 
such an ink set, there is an advantage that color pictures, such as a photograph, can be easily 
obtained by high definition, by choosing the class and discharge quantity of each ink which are 
breathed out from an ink set at any time according to the signal based on image information. As 
opposed to the field which the thing (it is also called a shade ink set) possessing two or more ink 
in which coloring agent concentration differs is known, and should be printed to predetermined 
printing concentration in the same hue as an ink set When coloring agent concentration makes 
positively the ink Duty of the ink (it is also called light ink) set up low higher than the ink Duty 
(the amount of placing of the ink per unit area) of the ink (it is also called dark ink) in which 
coloring agent concentration was set up highly The granular feeling of the image obtained can be 
reduced. 

[0004] However, if an image (especially photograph) with the need of making Ink Duty high 
especially is printed, when paper (especially regular paper) absorbs the moisture of ink and is 
extended, it will become toothing-like, or the paper which was easy to curve and deformed, and 
the head of a printer will contact, and a possibility that it may become impossible to print a 
request will arise. Therefore, the roller which maintains in a predetermined location and can 
prevent contact on paper and a head is usually arranged by the printer by putting paper. 
[0005] Although what generally dissolved various kinds of water soluble dye in the aquosity 
medium is used widely as ink which the ink set with which such a printer is presented possesses, 
recently, the ink which made the aquosity medium distribute a pigment with a dispersant is also 
offered. This has ink (henceforth pigment ink) which used the pigment in having the description 
of excelling in weatherability (a water resisting property, lightfastness, etc.) compared with the 
ink using water soluble dye. Here, generally, when using a pigment as a coloring agent of a 



drainage system ink constituent, a pigment mixes a pigment with a dispersant, and since it is 
insoluble in water, after making water carry out stable distribution, it is usually prepared as an ink 
constituent 
[0006] 

[Problem(s) to be Solved by the Invention] However, even if it uses the pigment ink prepared 
such, when using a regular paper especially, or when making an image with much ink Duty, such 
as a photograph, form, ink cannot permeate paper easily, therefore, the roller with which in such 
a case the ink which did not permeate paper tended to adhere to said roller carried out, and ink 
adhered tends (this phenomenon is also hereafter called "ink imprint") to soil an image — ** — 
there is a problem to say. Since the amount of ink by which the ink Duty of light ink is highly set 
up and is driven into paper serves as an increasing inclination when printing using the shade ink 
set described above in order to reduce the granular feeling of an image, ink cannot permeate 
easily to the recording paper, an ink imprint arises in the ink which did not permeate and the dirt 
of an image becomes is easy to be checked by looking. The dirt of an image tends to be 
conspicuous, especially when the pigment concentration of shade ink uses the ink set set up 
highly in order to obtain an image with high color enhancement. Furthermore, since improvement 
in the speed of printing called for these days becomes easy to adhere to a roller before ink 
permeates paper, it also has the problem of becoming the cause puffed up in an ink imprint. 
[0007] Moreover, although it excelled in weatherability as described above when pigment ink was 
used, there was a problem of fixable [ of the image to paper ] having been inadequate, or being 
easy to actualize the nonuniformity (for it to also be called gloss nonuniformity) resulting from 
the glossy difference between the fields where Ink Duty differs. 

[0008] The outstanding image quality dirt is hardly recognized to be when this invention solves 
the above-mentioned problem and it prints can acquire, and it excels in fixable [ of an image ], 
and it has the outstanding image quality dirt is hardly recognized to be by the ink set for ink-jet 
record which gloss nonuniformity cannot produce easily and the ink-jet record approach, and the 
list, it excels in fixable [ of an image ], and it aims at providing the record object which gloss 
nonuniformity cannot produce easily. 
[0009] 

[Means for Solving the Problem] this invention person etc. resulted that the above-mentioned 
purpose could be attained in a header and this invention by considering as an ink set combining 
specific pigment ink, as a result of inquiring wholeheartedly. That is, this invention is as follows, 
(while containing more than a kind of 1) "the pigment dark ink containing a pigment, pitch 
powder, and water", and "pigment, pitch powder and water More than a kind of the pigment light 
ink whose concentration of this pigment is 1/2 or less [ of the pigment concentration in said 
pigment dark ink ]" is provided. The ink set for ink jet record constituted so that the acid 
number of the pitch powder in said pigment dark ink might become smaller than the acid number 
of the pitch powder in said pigment light ink. 

(2) The ink set for ink jet record given in the above (1) characterized by for the acid numbers of 
the pitch powder in said pigment dark ink being 50-120, and the acid number of the pitch powder 
in said pigment light ink being 150 or more. 

[0010] (3) The above (1) said whose pigment dark ink is characterized by being cyanogen ink or 
Magenta ink, or the ink set for ink jet record given in (2). 

(4) The ink set for ink jet record given in the above (3) whose pigment contained in said 
cyanogen ink is characterized by being the C.I. pigment blue 15:3. 

(5) The above (3) characterized by the pigment concentration of said cyanogen ink being 3 % of 
the weight or more, or the ink set for ink jet record given in (4). 

[001 1] (6) The ink set for ink jet record given in the above (3) whose pigment contained in said 
Magenta ink is characterized by being the C.I. pigment red 122. 

(7) The above (3) characterized by the pigment concentration of said Magenta ink being 5 % of 
the weight or more, or the ink set for ink jet record given in (6). 

[0012] (8) The ink set for ink jet record given in either of above-mentioned (1) - (7) to which 
said pigment dark ink and said pigment light ink are characterized by including a surfactant and 
an osmosis accelerator further. 



(9) The ink set for ink jet record given in the above (8) said whose surface active agent is 
characterized by being an acetylene glycol and/or polyorganosiloxane. 

(10) The ink set for ink jet record given in the above (8) said whose osmosis accelerator is 
characterized by being glycol ether and/or 1, and 2-alkane diol. 

[0013] (11) The above (1) The ink jet record approach which carries out ink jet record using the 
ink set for ink jet record given in either of - (10). 

(12) The record object obtained by the above (11) by the ink jet record approach of a 

publication. 

[0014] 

[Embodiment of the Invention] Hereafter, this invention is explained to a detail. The ink set for 
ink jet record of this invention (it is also only called an "ink set") More than a kind of "the 
pigment dark ink containing a pigment, pitch powder, and water" "while containing a pigment, 
pitch powder, and water It comes to provide more than a kind of the pigment light ink whose 
concentration of this pigment is 1/2 or less [ of the pigment concentration in said pigment dark 
ink ]", and it is constituted so that the acid number of the pitch powder in pigment dark ink may 
become smaller than the acid number of the pitch powder in pigment light ink. The acid numbers 
of pigment dark ink are 50-120 preferably, and are 50-90 more preferably. Moreover, the acid 
number of pigment light ink is 150 or more preferably, and are 170-250 more preferably. By 
considering as the above-mentioned suitable range, the dirt of an image becomes is hard to be 
checked by looking more certainly. Except that pigment dark ink differs in the acid number of 
pitch powder from pigment light ink by the concentration of a pigment differing in this invention, 
the component of a pigment and others etc. can use the same thing. 

[0015] As long as a dispersant can be made to distribute in ink, any pigment of the pigment 
which may be used in the pigment dark ink and pigment light ink of this invention is selectable. 
Therefore, as such a pigment, when it records on a record medium, you may be a coloring-which 
color thing, and may be any of an inorganic pigment or an organic pigment. Moreover, you may be 
such mixture. 

[0016] In addition to titanium oxide and an iron oxide, as an inorganic pigment, the carbon black 
manufactured by well-known approaches, such as the contacting method, the furnace method, 
and thermal **, can be used. As an organic pigment, an azo pigment (an azo lake, insoluble azo 
pigment, a disazo condensation pigment, a chelate azo pigment, etc. are included), polycyclic 
type pigments (for example, phthalocyanine pigment, perylene pigment, and peri non a pigment, 
an anthraquinone pigment, a quinacridone pigment, a dioxazine pigment, a thioindigo pigment, an 
isoindolinone pigment, a kino FUTARON pigment, etc.), color chelates (for example, a basic dye 
mold chelate, an acid-dye mold chelate, etc.), a nitro pigment, a nitroso pigment, aniline black, 
etc. can be used. 

[0017] In this invention as an usable pigment as a pigment of yellow ink C. I. pigment yellow 1, 2, 
3, 4, 5, 6, 7, 10, 11, 12, 13, 14, and 14C, 16, 17, 24, 34, 35, 37, 42, and 53, 55, 65, 73, 74, 75, 81, 
83, 93, 95, 97, 98, 100, 101, 104, 108, 109, 110, 114, 117, 120, 128, 129, 138, 150, 151, 153, 154, 
and 1 80 grades are mentioned. 

[0018] As a pigment of Magenta ink, moreover, the C.I. pigment red 1, 2, 3, 4, 5, 6, 7, 8, 9, 10, 1 1, 
12, 13, 14, 15, 16, 17, 18, 19, 21, 22, 23, 30, 31, 32, 37, 38, 39, 40, and 48 (calcium), 48 (Mn), 48:2, 
48:3 and 48:4, 49, 49:1, 50, 51, 52, 52:2, 53:1, 53, 55, 57 (calcium), 57:1, 60, 60:1, 63:1, 63:2, 64, 
64:1, 81, 83, 87, 88, 89, 90,101 (red oxide), 104, 105, 106, 108 (cadmium red), 112, 114. 122 
(Quinacridone Magenta), 123, 146, 149, 163, 166, 168, 170, 172, 177, 178, 179, 184, 185, 190, 193, 
202, 209, and 219 grades are mentioned, and the C.I. pigment red 122 is desirable. 
[0019] Moreover, as a pigment of cyanogen ink, it is C.I. pigment blue. 1, 2, 3, 15, 15:1, 15:2, 15:3, 
15:34, 16, 17:1, 22, 25, 56, 60, C.I. bat blue 4, 60, and 63 grades are mentioned and the C.I. 
pigment blue 15:3 is desirable. 

[0020] As a pigment of other color ink, C.I. pigment Orange 5, 13, 16, 17, 36, 43, and 51, C.I. 
pigment Green 1, 4, 7, 8, 10, 17, 18, and 36, the C.I. pigment violet 1 (rhodamine lake), 3, 5:1, 16, 
19 (Quinacridone red), and 23, and 38 grades are also mentioned. In addition, processing 
pigments, such as graft carbon which processed the pigment front face by resin etc., etc. can be 
used. 



[0021] As a thing of a black system, carbon black is mentioned, for example, as the example of 
this carbon black — Mitsubishi Chemical 2300 [ No.] and No. — 900, MCF88, No.33, No.40, 
No.45, No.52, MA7, MA8 and MA100, and No2200B etc. — Colombia Raven5750, Raven5250, 
Raven5000, Raven3500, Raven1255, and Raven700 etc. — Regal 400R by Cabot Corp., 
Regal330R, Regal660R, Mogul L, Monarch700, Monarch800 and Monarch880, Monarch 900, 
Monarch 1000, Monarch 1100, Monarch 1300, and Monarch 1400 etc. — Degussa Color Black 
FW1 and ColorBlack FW2, Color Black FW2V, Color Black FW18, Color Black FW200, ColorBlack 
S150, Color Black S160, Color Black S170, Printex35, Printex U, Printex V, Printex 140U, Special 
Black 6, Special Black 5, and Special Black4 — A and Special Black4 etc. — it is mentioned. 
[0022] From the inside of each group which could use by the independent species and was 
described above, or each between groups one, two or more above-mentioned pigments may 
make seed selection, and may be used combining these. 

[0023] 0.2 micrometers or less are desirable still more desirable, and the particle size of the 
pigment used in this invention is 0.05-0.15 micrometers. 

[0024] The content of the pigment in pigment dark ink is 2-10 to the whole quantity of ink. 
Weight % is desirable and is 2 - 6 % of the weight more preferably. Moreover, the content of the 
pigment in pigment light ink is 0.1-2 to the whole quantity of ink. Weight % is desirable and is 0.2 
- 1.0 % of the weight more preferably. 

[0025] Moreover, it is desirable to make pigment concentration of dark cyanogen ink into 3 % of 
the weight or more, when pigment dark ink is cyanogen ink, and to make pigment concentration 
of dark Magenta ink into 5 % of the weight or more, when pigment dark ink is Magenta ink, and it 
can obtain the record object which dirt is not only hardly recognized, but was excellent in color 
enhancement. 

[0026] In this invention, the pigment contained in pigment dark ink and light ink is distributed in 
ink with pitch powder, and naturally-ocurring polymers are preferably mentioned as pitch powder. 
As the example, cellulosics, such as alginic-acid derivatives, such as glucosides, such as natural 
rubber, such as protein, such as glue, gelatin, GAZEIN, and albumin, gum arabic, and tragacanth 
gum, and Savo Nin, an alginic acid and propylene-glycol-alginate alginic-acid triethanolamine, and 
ammonium alginate, methyl cellulose, a carboxymethyl cellulose, hydroxyethyl cellulose, and an 
ethyl hydroxy cellulose, etc. are mentioned. 

[0027] Synthetic macromolecule is also mentioned as a desirable example of pitch powder. 
Furthermore, polyvinyl alcohol A polyvinylpyrrolidones, polyacrylic acid, and acrylic-acid-acrylic 
nitril copolymer, An acrylic-acid potassium-acrylonitrile copolymer, a vinyl acetate-acrylic ester 
copolymer, Acrylic resin, such as an acrylic-acid-acrylic ester copolymer, a styrene-acrylic-acid 
copolymer, A styrene-methacrylic-acid copolymer, a styrene-methacrylic-acid-acrylic ester 
copolymer, Styrene - Styrene-acrylic resin, such as an alpha-methyl-styrene-acrylic-acid 
copolymer and a styrene-alpha-methyl-styrene-acrylic-acid-acrylic ester copolymer, A 
styrene-maleic-acid copolymer, a styrene maleic anhydride copolymer, A vinyl naphthalene- 
acrylic-acid copolymer, a vinyl naphthalene— maleic-acid copolymer, And vinyl acetate system 
copolymers and those salts, such as a vinyl acetate-ethylene copolymer, a vinyl acetate-fatty- 
acid vinyl ethylene copolymer, a vinyl acetate-maleate copolymer, a vinyl acetate-crotonic-acid 
copolymer, and a vinyl acetate-acrylic-acid copolymer, are mentioned. 
[0028] In these, the copolymer of a monomer with especially a hydrophobic radical and a 
monomer with a hydrophilic radical and the polymer which consists of a monomer which had the 
hydrophobic radical and the hydrophilic radical in the molecular structure may be desirable, and 
copolymers may be any of a random copolymer and a block copolymer. As the above-mentioned 
salt, salts, such as diethylamine, ammonia, ethylamine, triethylamine, propylamine, isopropylamine, 
a dipropyl amine, a butylamine, an isobutyl amine, triethanolamine, diethanolamine, aminomethyl 
propanol, and a morpholine, are mentioned. Although these compounds for forming a salt should 
just be more than the neutralization equivalents of the dispersant which consists of the organic 
substance before forming a salt, its neutralization equivalent about about 1.3 times the addition 
of to the fixable point after printing is desirable. These copolymers are 3000-10000 preferably 
[ that weight average molecular weight is 1000-50000 ] and more preferably. 
[0029] When using such pitch powder, the addition has about 10-100 desirable % of the weight 



to a pigment, and is 20 - 50% of the weight of the range more preferably. In this invention, 
especially desirable pitch powder is the salt of a styrene-(meta) acrylic-acid copolymer. 
Fundamentally, the salt of the applied styrene-(meta) acrylic-acid copolymer may show the thing 
which comes to contain a styrene frame and the frame of the salt of an acrylic acid (meta) at 
least in the structure, and may have the frame of the monomer origin which has other partial 
saturation radicals, such as an acrylic ester (meta) frame, in structure. The salts of the applied 
styrene-(meta) acrylic-acid copolymer may be any of a random copolymer and a block 
copolymer, and are manufactured by well-known polymerization methods, such as radical 
copolymerization and a group transfer polymerization. The acid number of the salt of the applied 
styrene-(meta) acrylic-acid copolymer has the desirable range of 50-300, and it is the range of 
70-150 more preferably. Moreover, in weight average molecular weight, the range of 1000-50000 
is desirable, the range of it is 1000-15000 more preferably, and the range of molecular weight is 
3000-10000 still more preferably. 

[0030] A commercial thing can be used as said pitch powder. As the example The Johnson 
polymer incorporated company make, the JON krill 68 (molecular weight 10000, acid number 
195), The JON krill 680 (molecular weight 3900, acid number 215), the JON krill 682 (molecular 
weight 1600, acid number 235), The JON krill 550 (molecular weight 7500, acid number 200), the 
JON krill 555 (molecular weight 5000, acid number 200), The JON krill 586 (molecular weight 
3100, acid number 105), the JON krill 683 (molecular weight 7300, acid number 150), B-36 
(molecular weight 6800, acid number 250), etc. are mentioned. 

[0031] The acid number of such pitch powder can be adjusted by changing the rate of an use 
rate of the monomer which has a carboxylic-acid radical, and the monomers (acrylic ester, 
styrene, etc.) which do not have a carboxylic-acids (acrylic acid etc.) radical. Here, the acid 
number of pitch powder means the number of milligrams of the potassium hydroxide taken to 
neutralize the free fatty acid contained in 1g of resin. 

[0032] In this invention, pigment dark ink and pigment light ink can contain other desired 
additives other than the above-mentioned pigment, pitch powder, and water. As other additives, 
the water-soluble organic solvent as various surface active agents, such as the Nonion system 
surface active agent and a cation system surface active agent, and an osmosis accelerator, a 
moisturizer, etc. are mentioned. It explains to a detail below. In addition, as water contained in 
pigment dark ink and pigment light ink in this invention, it is not limited and pure water, such as 
ion exchange water, ultrafiltration water, Milli Q water, and distilled water, or ultrapure water can 
use it preferably. Moreover, since it molds on the occasion of a mothball and generating of 
bacteria etc. can be prevented by using UV irradiation and the water sterilized by addition of a 
hydrogen peroxide, it is desirable. 

[0033] According to the desirable mode of this invention, pigment dark ink and pigment light ink 
(henceforth [ it collects and ] pigment ink) come to contain the Nonion system surfactant 
further. As such an Nonion system surface active agent, polyoxyethylene alkyl ether, 
polyoxyethylene alkyl ester, polyoxyethylene sorbitan fatty acid ester, polyoxyethylene alkyl 
phenyl ether, polyoxyethylene alkylamine, polyoxyethylene alkylamide, the acetylene glycol 
system surface active agent mentioned later are mentioned, for example. These may mix and use 
two or more sorts. As for pigment ink, according to the desirable mode of this invention, it is 
desirable to come to contain an acetylene glycol system surface active agent further as an 
Nonion system surface active agent. In this invention, the compound expressed with the 
following formula (a) is mentioned as a desirable example of an acetylene glycol system 
surfactant. 
[0034] 
[Formula 1] 




<a) 



[0 <=m+n<=50, R1*, R2*. R3*, and R4* express independently an alkyl group (preferably alkyl 
group of carbon numbers 1-6) among the above-mentioned formula.] 

[0035] 2,4,7,9-tetra-methyl-5-decyne-4,7-diol, 3, the 6-dimethyl-4-octyne -3, 6-diol, 3,5- 
dimethyl-1-hexyn-3-ol, etc. are especially mentioned preferably in the compound expressed with 
the above-mentioned formula (a). It is also possible to use a commercial item as an acetylene 
glycol system surfactant expressed with the above-mentioned formula (a), and SAFI Norians 82, 
104, 440, 465, and 485 or TG (all are more nearly available than Air Products and Chemicals.Inc), 
ORUFIN STG, and ORUFIN E1010 (trade name) (above, Nissin Chemical make) are mentioned as 
the example. Two or more sorts may be mixed and used for these acetylene glycol system 
surfactants. 

[0036] Moreover, it is also desirable to contain polyorganosiloxane as an Nonion system 
surfactant in this invention. As polyorganosiloxane, the compound shown by the following 
formulas (I) can be illustrated suitably. 
[0037] 
[Formula 2] 

R 2 R 4 R 5 

R 1 -(-|-oir|i«fo-siV^ (i) 

R 3 {CH2), R 6 

0-f(EO) m — (PO^-j-H 

(Among the above-mentioned formula, although express C1 - 6 alkyl groups, j and k express one 
or more integers independently, EO expresses an ethyleneoxy radical, PO expresses a 
propyleneoxy radical and m and n express zero or more integers, RI-R7 independently) however, 
m+n — one or more integers — expressing — EO and PO — [ — ] — the sequence may not be 
asked inside, it may be random, or you may be a block 

[0038] a formula (I) — setting — R1-R7 — becoming independent — C — a methyl group is 
expressed preferably one to 6 alkyl group. Although j and k express one or more integers, they 
are 1 or 2 independently more preferably. Moreover, although m and n express zero or more 
integers, m+n expresses one or more integers, m+n is 2-4 preferably. 

[0039] As a compound of a formula (I), what satisfies j=k=1 is desirable. Moreover, what all of 
R1-R7 express a methyl group, j expresses 1 as a compound of a formula (I), k expresses 1, I 
expresses 1, m expresses one or more integers, and n expresses 0 to is more desirable. 
[0040] Although the addition of the compound of a formula (I) may be determined suitably, its 
0.03 - 3 % of the weight is desirable to pigment ink, it is about 0.1 - 2 % of the weight more 
preferably, and is about 0.3 - 1 % of the weight still more preferably. 

[0041] The compound of a formula (I) is marketed and it is possible to use it For example, silicon 

system surfactant BYK-347 are more nearly available than big KEMI Japan, Inc. 

[0042] Moreover, as polyorganosiloxane, the compound shown by the following formulas (II) can 

also be illustrated suitably. 

[0043] 



[Formula 3] 
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(Although R11-R19 express independently C1 - 6 alkyl groups among the above-mentioned 
formula, j' and k' express one or more integers independently, EO expresses an ethyleneoxy 
radical, PO expresses a propyleneoxy radical and m' and ri express zero or more integers) 
however, nrT+n'1 or more integers — expressing — EO and PO — [ — ] — the sequence may 
not be asked inside, it may be random, or you may be a block. 

[0044] a formula (II) — setting — R1 1-R18 — becoming independent — C — a methyl group is 
expressed preferably one to 6 alkyl group. Although j' and k' express one or more integers, they 
are 1-2 independently more preferably. Moreover, although nrT and ri express zero or more 
integers, rn+n' expresses one or more integers, m'+n' is 2-4 preferably. 

[0045] According to the desirable mode of this invention, what satisfies j ,= k'+1 is desirable as a 
compound of a formula (II). Moreover, according to the desirable mode of another this invention, 
what all of R11-R13 express a methyl group, j' expresses 2 as a compound of a formula (II), k' 
expresses 1, I' expresses 1, m' expresses one or more integers, and ri expresses 0 to is 
desirable. 

[0046] Although the addition of the compound of a formula (II) may be determined suitably, its 
0.03 - 3 % of the weight is desirable to pigment ink, it is about 0.1 - 2 % of the weight more 
preferably, and is about 0.3 - 1 % of the weight still more preferably. 

[0047] The compound of a formula (II) is marketed and it is possible to use it. for example, big 
KEMI Japan, Inc. — silicon system surfactant BYK-345 — said — 346 — said — 348 is 
available. 

[0048] The addition of the Nonion system surfactant is about 0.5 - 2% of the weight of the range 
preferably [ that it is about 0.1 - 5% of the weight of the range to pigment ink ], and more 
preferably. 

[0049] The pigment ink used for this invention is the purpose which adjusts the moistness of ink 
or gives permeability, and may contain the water-soluble organic solvent further as a solvent in 
addition to water. In this invention, the water-soluble organic solvent which adjusts the 
moistness of the above mentioned ink is added as a moisturizer or a dryer by the pigment ink by 
this invention, and the water-soluble organic solvent which gives permeability to ink is added as 
an osmosis accelerator by the pigment ink by this invention. 

[0050] As a water-soluble organic solvent which adjusts the moistness of ink Specifically For 
example, a methanol, ethanol, n-propanol, iso-propanol, n-butanol, a sec-butanol, a tert-butanol, 
iso-PUTANORU, Monohydric alcohol, such as n-pentanol, a glycerol, ethylene glycol, A 
diethylene glycol, triethylene glycol, a polyethylene glycol, Propylene glycol, a butylene glycol, 
dipropylene glycol, A polypropylene glycol, thiodiglycol, hexylene glycol, 1,3-propanediol, 1,4- 
butanediol, 1,5-pentanediol 1,6-hexanediol, Polyhydric alcohol, such as 1, 2, 6-hexane triol, and 
pentaerythritol, 2-pyrrolidone, a N-methyl-2-pyrrolidone, a urea, thiourea, an ethylene urea, 1,3- 
dimethyl-2-imidazolidinone, etc. are mentioned. 

[0051] In this invention, although the water-soluble organic solvent which adjusts the moistness 
of such ink is added by pigment ink as a moisturizer, in order that a moisturizer may mainly 
control desiccation of ink and may prevent ink solidification with the regurgitation nozzle of an 
ink jet recording device in this invention, it is used. In addition, saccharides, such as solid-state 
glycerols, such as lactams, such as epsilon caprolactam, trimethylol propane, and 
trimethylolethane, maltitol, a sorbitol, glucono lactone, and a maltose, are also usable besides the 
water-soluble organic solvent described above as an usable moisturizer in this invention. 
[0052] As the water-soluble organic solvent which gives permeability to ink, i.e., an osmosis 



accelerator, glycol ether, especially the glycol mono-ether are mentioned preferably. In this 
invention, it is desirable that it is what is chosen from the mono-ether compound of glycols, such 
as monochrome and a polyethylene glycol, monochrome, and a polypropylene glycol, and is 
chosen from the compound expressed with the following type (i) as the glycol mono-ether. 
R-0-[CxH2x-0]y-H (i 

[ — the inside of said formula, and R — the alkyl group of carbon numbers 1-6, a phenyl group, 
or benzyl — desirable — a methyl group, an ethyl group, a propyl group, or butyl — it is — x — 

1- 3 — desirable — 2 or 3 — it is — y — 1-8 — desirable — 1-5, and] that is 1-3 more 
preferably 

[0053] As an osmosis accelerator in this invention, specifically For example, ethylene glycol 
monomethyl ether, Ethylene glycol monoethyl ether, ethylene glycol monobutyl ether, The 
diethylene-glycol monomethyl ether, diethylene glycol monoethyl ether, The diethylene-glycol 
mono — n-propyl ether, the ethylene glycol mono — iso-propyl ether, The diethylene-glycol mono- 
-iso-propyl ether, ethylene glycol mono — n-butyl ether, Ethylene glycol mono — t-butyl ether, 
diethylene-glycol mono — n-butyl ether, The triethylene glycol monomethyl ether, the triethylene 
glycol monoethyl ether, Triethylene glycol mono — n-butyl ether, diethylene-glycol mono — t-butyl 
ether, 1-methyl-1-methoxybutanol, propylene glycol monomethyl ether, The propylene glycol 
monoethyl ether, propylene glycol mono — t-butyl ether, The propylene glycol mono — n-propyl 
ether, the propylene glycol mono — iso-propyl ether, Propylene glycol mono — n-butyl ether, 
dipropylene glycol mono — n-butyl ether, Dipropylene glycol monomethyl ether, the dipropylene 
glycol monoethyl ether, the dipropylene glycol mono — n-propyl ether, and the dipropylene glycol 
mono — iso-propyl ether are mentioned. 

[0054] among these, ethylene glycol mono — n-butyl ether, diethylene-glycol mono — n-butyl 
ether, triethylene glycol mono — n-butyl ether, the propylene glycol monobutyl ether, or the 
dipropylene glycol monobutyl ether — it is desirable. It is known that these have high 
compatibility with 1 and 2-alkane diol which carries out a postscript. 
[0055] Moreover, as an osmosis accelerator in this invention, 1 and 2-alkane diol is also 
desirable. As 1 and 2-alkane diol, the carbon number of 1 of 4-10 and use of 2-alkane diol is 
desirable. 1 and 2-alkane diol may mix two or more sorts, and may add. It is chosen from 1, 2- 
butanediol, 1, 2-pentanediol, 1, 2-hexandiol, 1, 2-heptane diol, and the group that consists of 
those mixture as desirable 1 and 2-alkane diol. These are more desirable at a point excellent in 
the permeability to a record medium. More desirable 1 and 2-alkane diol are 1, 2-hexandiol or 1, 
and 2-pentanediol, and are 1 and 2-hexandiol most preferably. 

[0056] It is desirable to use it as an osmosis accelerator in this invention combining 1 and 2- 
alkane diol and glycol ether. By combining and using it, equivalent permeability can be given to 
pigment ink with a smaller addition compared with the case where 1 and 2-alkane diol simple 
substance is used. Moreover, **** of ink to the regurgitation nozzle of an ink jet airline printer 
can also be reduced. Furthermore, ink adhesion for the regurgitation nozzle produced by addition 
of 1 and 2-alkane diol can be prevented still more effectively by using glycol ether with 1 and 2- 
alkane diol. Therefore, ink adhesion for the regurgitation nozzle of an ink jet recording device is 
conjointly prevented with the effectiveness of above-mentioned addition reduction, and pigment 
ink with high printing stability can be offered. 

[0057] In this invention, when pigment ink contains glycol ether, as for glycol ether, it is desirable 
that 0.25 - 10% of the weight of the range carries out amount addition to each pigment ink. High 
permeability can be acquired by the case where it uses together that above-mentioned it is 
within the limits with 1 and 2-alkane diol, and it can adjust to printable ink viscosity together 
with other additives. Moreover, as for the ratio (weight ratio) of the glycol mono-ether and 1 and 

2- alkane diol, it is desirable that it is the range of 1:5-5:1, and it is more desirable that it is the 
range of 1:2-2:1. 

[0058] In addition, although it explains from a viewpoint of the organic solvent which adjusts 
moistness above for a water-soluble organic solvent, and the organic solvent which gives 
permeability, the organic solvent mentioned for the organic solvent mentioned for adjusting 
moistness giving permeability at coincidence to ink and giving permeability may act on 
coincidence as a moisturizer. 



[0059] The pigment ink in this invention may contain a surfactant further for the purpose of 
obtaining the promotion of osmosis and regurgitation dependability, and a good image. As such a 
surfactant, for example, the anionic surfactants (for example, dodecyl BENZERU sulfonic-acid 
sodium, lauryl acid sodium, ammonium salt of polyoxyethylene-alkyl-ether sulfate, etc.), cationic 
surfactant, and amphoteric surface active agent other than the above mentioned Nonion system 
surfactant are mentioned. These may be used by the independent species and may use two or 
more sorts together. In addition, the surface tension of the pigment ink by this invention is 20 - 
50 mN/m range extent and its 25 - 40 mN/m range extent is preferably desirable. 
[0060] The pigment ink in this invention may come to contain a moisturizer further. A moisturizer 
is used in order to control desiccation of ink and to prevent ink solidification with the 
regurgitation nozzle of an ink jet recording device. As a moisturizer, polyols, such as a glycerol, 
ethylene glycol, a diethylene glycol, triethylene glycol, a polyethylene glycol, propylene glycol, 
dipropylene glycol, a polypropylene glycol, 1,3-propanediol, 1,4-butanediol, 1,5-pentanediol 1,6- 
hexanediol, 1 and 2, 6-hexane triol, and pentaerythritol, 2-pyrrolidone, a N-methyl-2-pyrrolidone, 
etc. are desirable, and are chosen from the ingredient which has moistness and hygroscopicity in 
a water-soluble organic solvent. Or saccharides, such as solid-state glycerols, such as 
RAKURAMU, such as ureas, such as urea, thiourea, ethylene urea, 1, and 3-dimethyl 
imidazolidinone, and epsilon caprolactam, trimethylol propane, and trimethylolethane, maltitol, a 
sorbitol, glucono lactone, and a maltose, are desirable, and are chosen from a water-soluble 
moisture absorption ingredient. 

[0061] The pigment ink by this invention becomes unable to include other arbitration 
components, such as the blinding inhibitor of a nozzle, antiseptics, an antioxidant and an 
ultraviolet ray absorbent, a conductivity regulator, pH regulator, a dissolution assistant, a 
viscosity controlling agent, and an oxygen absorbent, further. 

[0062] As an example of antiseptics, sodium benzoate, pentachlorophenol sodium, 2-pyridine 
thiol— 1 -oxide sodium, sodium sorbate, sodium-dehydroacetate, 1, and 2-dibenzo thiazoline-3-ON 
(pro cheating-on-the-fare XL- the pro cheating on the fare CRL of ICl, the pro cheating on the 
fare BDN, the pro cheating on the fare GXL, 2, pro cheating on the fare TN) etc. is mentioned. 
[0063] moreover, as an example of pH regulator, a dissolution assistant, or an antioxidant 
Diethanolamine, triethanolamine, propanolamine, Amines, such as a morpholine, and those 
conversion objects, a potassium hydroxide, Mineral, such as a sodium hydroxide and a lithium 
hydroxide, ammonium hydroxide, The fourth class ammonium hydroxides (tetramethylammonium 
etc.), potassium carbonate, N-methyl-2-pyrrolidones, such as carbonic acid salts and other 
phosphate, such as a sodium carbonate and a lithium carbonate, Biurets, such as aloha shirt 
NETO, such as ureas, such as a urea, thiourea, and tetramethylurea, aloha shirt NETO, and 
methyl aloha shirt NETO, biuret, dimethyl biuret, and tetramethyl biuret, can mention L-ascorbic 
acid and its salt In this invention, in independent or the inside of each group, and each between 
groups ones, two or more sorts may be chosen, it may mix, and the above mentioned component 
of other arbitration may be used again. 

[0064] As for the amount of all the components of pigment ink, in this invention, it is desirable 
that the viscosity of pigment ink is chosen so that it may be 10 or less mPa-s at 20 degrees C. 
[0065] The pigment ink in this invention can distribute said component by the suitable approach 
of common use, and can manufacture it by mixing. After mixing an organic solvent and the 
mixture except an volatile component preferably by the suitable disperser (a metaphor is a ball 
mill, a roll mill, a sand mill, attritor, an agitator mill, a Henschel mixer, a colloid mill, a jet mill, on- 
GUMIRU, an ultrasonic homogenizer, etc.) and considering as a homogeneous constituent, it is 
desirable to add an organic solvent and an volatile component Then, in order to remove a big 
and rough particle and a foreign matter, it is desirable to perform the reduced pressure and the 
pressure filtration which used the metal filter, the membrane filter, etc., and centrifugal 
separation. 

[0066] As mentioned above, although the configuration of the ink which the ink set of this 
invention comes to have was explained, it is desirable [ the ink set of this invention ] that more 
than a kind of pigment light ink is more than a kind chosen from the group which consists of 
black ink, Magenta ink, cyanogen ink, and yellow ink while more than a kind of pigment dark ink is 



more than a kind chosen from the group which consists of black ink, Magenta ink t cyanogen ink, 
and yellow ink. 

[0067] Namely, the ink set whose pigment dark ink is black ink and whose pigment light ink is 
black, The ink set whose pigment dark ink is black ink and Magenta ink and whose pigment light 
ink is black ink and Magenta ink, The ink set whose pigment dark ink is black ink and Magenta ink 
and whose pigment light ink is black ink and cyanogen ink, Ink sets which consist of various 
combination, such as an ink set whose pigment dark ink is black ink, Magenta ink, and cyanogen 
ink and whose pigment light ink is black ink, cyanogen ink, and yellow ink, may contain in this 
invention. 

[0068] Moreover, in this invention, a desirable ink set is an ink set constituted so that more than 
a kind of pigment dark ink and more than a kind of pigment light ink may correspond about a hue. 
being constituted so that it may correspond about a hue for example, when pigment dark ink is 
black ink and Magenta ink When the ink sets and pigment dark ink whose pigment light ink is 
black ink and Magenta ink are black ink, Magenta ink, and cyanogen ink The ink set whose 
pigment light ink is black ink. Magenta ink, and cyanogen ink, When pigment dark ink is black ink, 
Magenta ink, cyanogen ink, and yellow ink, pigment light ink means the ink set which are black 
ink, Magenta ink, cyanogen ink, and yellow ink. According to such a configuration, the ink Duty of 
pigment dark ink and pigment light ink can be controlled respectively, and a specific hue can be 
printed without a granular feeling. 

[0069] And when ink jet record is carried out using the ink set for ink jet record of such this 
invention, the outstanding image quality dirt is hardly recognized to be can be offered. 
[0070] The ink jet record approach of this invention breathes out pigment dark ink and pigment 
light ink as a drop from a detailed nozzle, and any approaches can be used for it if it is a method 
which makes the drop adhere to a record medium. The approach using the ink jet head of the 
device according to the response of an electrostriction component for example as such an 
approach, Namely, the approach of adding a pressure and a printing information signal to liquid 
ink with an electrostriction component at coincidence, injecting an ink droplet according to 
freakish deformation, and making it form, The method of making an ink droplet inject compulsorily 
etc. is mentioned by applying a pressure to liquid ink with the approach of carrying out cubical 
expansion of the liquid ink rapidly according to an operation of heat energy, the approach of an 
electrostatic suction method, and a small pump, and vibrating a nozzle mechanically with a quartz 
resonator etc. As for the ink jet record approach by this invention, according to the more 
desirable mode of this invention, it is desirable that it is an approach using the ink jet head which 
forms an ink droplet by the mechanical deformation of an electrostriction component. 
[0071] The record object of this invention obtained as mentioned above has the outstanding 
image quality dirt is hardly indicated to be. 
[0072] 

[Example] Although an example and the example of a comparison are given and this invention is 
explained still more concretely hereafter, this invention is not limited to these examples. 
[0073] (1) As a preparation cyanogen pigment of the preparation ink constituent A1 of an ink 
constituent, 100g and styrene-acrylic acid resin (acid number : 80 molecular weight7000) were 
mixed for the C.L pigment blue 15:3, 4.5g and 250g of water were mixed for 50g and a potassium 
hydroxide, and the ball mill by zirconia beads performed distributed processing for 10 hours. It 
diluted until it filtered the obtained distributed undiluted solution with the membrane filter 
(product made from Nihon Millipore RIMITIDDO) of 8 micrometers of apertures and became 20% 
of pigment concentration with water except for the big and rough particle, and cyanogen pigment 
dispersion liquid A1 were prepared. 20g and a glycerol were mixed for the obtained cyanogen 
pigment dispersion liquid A1, 5g and BYK-347 [ 0.5g ] (trade name of big KEMI) were mixed forg 
[ 10 1 1, and 2-hexandiol, ultrapure water was added further, and the whole quantity was set to 
100g. Furthermore, after adjusting this mixed liquor to pH9.5 and stirring it for 2 hours, using 
triethanolamine as a pH regulator, it filtered with the membrane filter of 1.2 micrometers of 
apertures, and the ink constituent A1 was prepared. 

[0074] As a preparation cyanogen pigment of ink constituent A1\ 100g and styrene-acrylic acid 
resin (acid number : 80 molecular weight:7000) were mixed for the C.I. pigment blue 15:3, 4.5g 



and 250g of water were mixed for 50g and a potassium hydroxide, and the ball mill by zirconia 
beads performed distributed processing for 10 hours. It diluted until it filtered the obtained 
distributed undiluted solution with the membrane filter (product made from Nihon Millipore 
RIMITIDDO) of 8 micrometers of apertures and became 20% of pigment concentration with water 
except for the big and rough particle, and cyanogen pigment dispersion-liquid AV was prepared. 
10g and a glycerol were mixed for obtained cyanogen pigment dispersion-liquid A1\ 5g and BYK- 
347 [ 0.5g] (trade name of big KEMl) were mixed forg [ 10 ], 1, and 2-hexandiol, ultrapure water 
was added further, and the whole quantity was set to 100g. Furthermore, after adjusting this 
mixed liquor to pH9.5 and stirring it for 2 hours, using triethanolamine as a pH regulator, it 
filtered with the membrane filter of 1.2 micrometers of apertures, and ink constituent AV was 
prepared. 

[0075] As a preparation Magenta pigment of the ink constituent A2, 100g and styrene-acrylic 
acid resin (acid number : 80 molecular-weight:7000) were mixed for the C.I. pigment red 122, 2g 
and 250g of water were mixed for 20g and a potassium hydroxide, and the ball mill by zirconia 
beads performed distributed processing for 10 hours. It diluted until it filtered the obtained 
distributed undiluted solution with the membrane filter (product made from Nihon Millipore 
RIMITIDDO) of 8 micrometers of apertures and became 20% of pigment concentration with water 
except for the big and rough particle, and Magenta pigment dispersion liquid A2 were prepared. 
30g and a glycerol were mixed for the obtained Magenta pigment dispersion liquid A2, 5g and 
BYK-347 [ 0.5g ] (trade name of big KEMI) were mixed forg [ 10 ], 1, and 2-hexandiol, ultrapure 
water was added further, and the whole quantity was set to 100g. Furthermore, after adjusting 
this mixed liquor to pH9.5 and stirring it for 2 hours, using triethanolamine as a pH regulator, it 
filtered with the membrane filter of 1.2 micrometers of apertures, and the ink constituent A2 was 
prepared. 

[0076] As a preparation Magenta pigment of ink constituent A2\ 100g and styrene-acrylic acid 
resin (acid number : 80 molecular-weight7000) were mixed for the C.I. pigment red 122, 2g and 
250g of water were mixed for 20g and a potassium hydroxide, and the ball mill by zirconia beads 
performed distributed processing for 10 hours. It diluted until it filtered the obtained distributed 
undiluted solution with the membrane filter (product made from Nihon Millipore RIMITIDDO) of 8 
micrometers of apertures and became 20% of pigment concentration with water except for the 
big and rough particle, and Magenta pigment dispersion-liquid A2' was prepared. 15g and a 
glycerol were mixed for obtained Magenta pigment dispersion-liquid A2\ 5g and BYK-347 [ 0.5g ] 
(trade name of big KEMI) were mixed forg [ 10 ], 1, and 2-hexandiot, ultrapure water was added 
further, and the whole quantity was set to 100g. Furthermore, after adjusting this mixed liquor to 
pH9.5 and stirring it for 2 hours, using triethanolamine as a pH regulator, it filtered with the 
membrane filter of 1.2 micrometers of apertures, and ink constituent A2* was prepared. 
[0077] 5g and 1g of ORUFIN E1010 (trade name of Nissin Chemical Industry Co., Ltd.) were 
mixed [ the glycerol ] for 10g and the triethylene glycol monobutyl ether to cyanogen dispersion- 
liquid A1:20g created by the preparation above of ink constituent A3, ultrapure water was further 
added to it, and the whole quantity was set to 100g. Furthermore, after adjusting this mixed 
liquor to pH9.5 and stirring it for 2 hours, using triethanolamine as a pH regulator, it filtered with 
the membrane filter of 1.2 micrometers of apertures, and ink constituent A3 was prepared. 
[0078] As a preparation cyanogen pigment of ink constituent A4 T 100g and styrene-acrylic acid 
resin (acid number : 180 molecular-weight7000) were mixed for the CI. pigment blue 15:3, 10g 
and 250g of water were mixed for 50g and a potassium hydroxide, and the ball mill by zirconia 
beads performed distributed processing for 10 hours. It diluted until it filtered the obtained 
distributed undiluted solution with the membrane filter (product made from Nihon Millipore 
RIMITIDDO) of 8 micrometers of apertures and became 20% of pigment concentration with water 
except for the big and rough particle, and cyanogen pigment dispersion-liquid A4 was prepared. 
20g and a glycerol were mixed for obtained cyanogen pigment dispersion-liquid A4, 5g and BYK- 
347 [ 0.5g ] (trade name of big KEMI) were mixed forg [ 10 ], 1, and 2-hexandiol, ultrapure water 
was added further, and the whole quantity was set to 100g. Furthermore, after adjusting this 
mixed liquor to pH9.5 and stirring it for 2 hours, using triethanolamine as a pH regulator, it 
filtered with the membrane filter of 1.2 micrometers of apertures, and ink constituent A4 was 



prepared. 

[0079] As a preparation cyanogen pigment of ink constituent A4\ 100g and styrene-acrylic acid 
resin (acid number : 180 molecular-weight:7000) were mixed for the C.L pigment blue 15:3, 10g 
and 250g of water were mixed for 50g and a potassium hydroxide, and the ball mill by zirconia 
beads performed distributed processing for 10 hours. It diluted until it filtered the obtained 
distributed undiluted solution with the membrane filter (product made from Nihon Millipore 
RIMITIDDO) of 8 micrometers of apertures and became 20% of pigment concentration with water 
except for the big and rough particle, and cyanogen pigment dispersion-liquid A4 f was prepared. 
10g and a glycerol were mixed for obtained cyanogen pigment dispersion-liquid A4\ 5g and BYK- 
347 [ 0.5g ] (trade name of big KEMI) were mixed forg [ 10 ], 1, and 2-hexandiol, ultrapure water 
was added further, and the whole quantity was set to 100g. Furthermore, after adjusting this 
mixed liquor to pH9.5 and stirring it for 2 hours, using triethanolamine as a pH regulator, it 
filtered with the membrane filter of 1.2 micrometers of apertures, and ink constituent A4' was 
prepared. 

[0080] As a preparation Magenta pigment of ink constituent A5, 100g and styrene-acrylic acid 
resin (acid number : 180 molecular-weight7000) were mixed for the C.L pigment red 122, 2g and 
250g of water were mixed for 20g and a potassium hydroxide, and the ball mill by zirconia beads 
performed distributed processing for 10 hours. It diluted until it filtered the obtained distributed 
undiluted solution with the membrane filter (product made from Nihon Millipore RIMITIDDO) of 8 
micrometers of apertures and became 20% of pigment concentration with water except for the 
big and rough particle, and Magenta pigment dispersion-liquid A5 was prepared. 15g and a 
glycerol were mixed for obtained Magenta pigment dispersion-liquid A5, 5g and BYK-347 [ 0.5g ] 
(trade name of big KEMI) were mixed forg [ 10 ], 1, and 2-hexandiol, ultrapure water was added 
further, and the whole quantity was set to 100g. Furthermore, after adjusting this mixed liquor to 
pH9.5 and stirring it for 2 hours, using triethanolamine as a pH regulator, it filtered with the 
membrane filter of 1.2 micrometers of apertures, and ink constituent A5 was prepared. 
[0081] As a preparation cyanogen pigment of the ink constituent B1, 100g and styrene-acrylic 
acid resin (acid number : 180 molecular-weight:7000) were mixed for the C.I. pigment blue 15:3, 
10g and 250g of water were mixed for 50g and a potassium hydroxide, and the ball mill by 
zirconia beads performed distributed processing for 10 hours. It diluted until it filtered the 
obtained distributed undiluted solution with the membrane filter (product made from Nihon 
Millipore RIMITIDDO) of 8 micrometers of apertures and became 20% of pigment concentration 
with water except for the big and rough particle, and cyanogen pigment dispersion liquid B1 were 
prepared. 5g and a glycerol were mixed for the obtained cyanogen pigment dispersion liquid B1, 
5g and BYK-347 [ 0.5g ] (trade name of big KEMI) were mixed forg [ 15 ], 1, and 2-hexandiol, 
ultrapure water was added further, and the whole quantity was set to 100g. Furthermore, after 
adjusting this mixed liquor to pH9.5 and stirring it for 2 hours, using triethanolamine as a pH 
regulator, it filtered with the membrane filter of 1.2 micrometers of apertures, and the ink 
constituent B1 was prepared. 

[0082] As a preparation cyanogen pigment of ink constituent B1\ 100g and styrene-acrylic acid 
resin (acid number : 180 molecular-weight:7000) were mixed for the C.L pigment blue 15:3, 10g 
and 250g of water were mixed for 50g and a potassium hydroxide, and the ball mill by zirconia 
beads performed distributed processing for 10 hours. It diluted until it filtered the obtained 
distributed undiluted solution with the membrane filter (product made from Nihon Millipore 
RIMITIDDO) of 8 micrometers of apertures and became 20% of pigment concentration with water 
except for the big and rough particle, and cyanogen pigment dispersion-liquid BV was prepared. 
2.5g and a glycerol were mixed for obtained cyanogen pigment dispersion-liquid B1\ 5g and BYK- 
347 [ 0.5g ] (trade name of big KEMI) were mixed forg [ 15 ], 1, and 2-hexandiol, ultrapure water 
was added further, and the whole quantity was set to 100g. Furthermore, after adjusting this 
mixed liquor to pH9.5 and stirring it for 2 hours, using triethanolamine as a pH regulator, it 
filtered with the membrane filter of 1.2 micrometers of apertures, and ink constituent BV was 
prepared. 

[0083] As a preparation Magenta pigment of ink constituent B-2, 100g and styrene-acrylic acid 
resin (acid number : 180 molecular-weight7000) were mixed for the C.L pigment red 122, 4g and 



250g of water were mixed for 20g and a potassium hydroxide, and the ball mill by zirconia beads 
performed distributed processing for 10 hours. It diluted until it filtered the obtained distributed 
undiluted solution with the membrane filter (product made from Nihon Millipore RIMITIDDO) of 8 
micrometers of apertures and became 20% of pigment concentration with water except for the 
big and rough particle, and Magenta pigment dispersion-liquid B-2 was prepared. 5g and a 
glycerol were mixed for obtained Magenta pigment dispersion-liquid B~2 T 5g and BYK-347 
[ 0.5g ] (trade name of big KEMI) were mixed forg [ 15 ], 1, and 2-hexandiol, ultrapure water was 
added further, and the whole quantity was set to 100g. Furthermore, after adjusting this mixed 
liquor to pH9.5 and stirring it for 2 hours, using triethanolamine as a pH regulator, it filtered with 
the membrane filter of 1.2 micrometers of apertures, and the ink constituent B1 was prepared. 
[0084] As a preparation Magenta pigment of ink constituent B~2\ 100g and styrene-acrylic acid 
resin (acid number : 180 molecular-weight7000) were mixed for the C.I. pigment red 122, 4g and 
250g of water were mixed for 20g and a potassium hydroxide, and the ball mill by zirconia beads 
performed distributed processing for 10 hours. It diluted until it filtered the obtained distributed 
undiluted solution with the membrane filter (product made from Nihon Millipore RIMITIDDO) of 8 
micrometers of apertures and became 20% of pigment concentration with water except for the 
big and rough particle, and Magenta pigment dispersion-liquid B-2' was prepared. 3.75g and a 
glycerol were mixed for obtained Magenta pigment dispersion-liquid B-2\ 5g and BYK-347 
[ 0.5g ] (trade name of big KEMI) were mixed forg [ 15 ], 1, and 2-hexandiol, ultrapure water was 
added further, and the whole quantity was set to 100g. Furthermore, after adjusting this mixed 
liquor to pH9.5 and stirring it for 2 hours, using triethanolamine as a pH regulator, it filtered with 
the membrane filter of 1.2 micrometers of apertures, and ink constituent B-2' was prepared. 
[0085] 5g and 1g of ORUFIN E1010 (trade name of Nissin Chemical Industry Co., Ltd.) were 
mixed [ the glycerol ] for 15g and the triethylene glycol monobutyl ether to cyanogen dispersion- 
liquid B1:5g created by the preparation above of the ink constituent B3, ultrapure water was 
further added to it, and the whole quantity was set to 100g. Furthermore, after adjusting this 
mixed liquor to pH9.5 and stirring it for 2 hours, using triethanolamine as a pH regulator, it 
filtered with the membrane filter of 1.2 micrometers of apertures, and the ink constituent B3 was 
prepared. 

[0086] As a preparation Magenta pigment of ink constituent B4, 100g and styrene-acrylic acid 
resin (acid number : 80 molecular weight:7000) were mixed for the C.I. pigment red 122, 4.5g and 
250g of water were mixed for 50g and a potassium hydroxide, and the ball mill by zirconia beads 
performed distributed processing for 10 hours. It diluted until it filtered the obtained distributed 
undiluted solution with the membrane filter (product made from Nihon Millipore RIMITIDDO) of 8 
micrometers of apertures and became 20% of pigment concentration with water except for the 
big and rough particle, and Magenta pigment dispersion-liquid B4 was prepared. 5g and a glycerol 
were mixed for obtained Magenta pigment dispersion-liquid B4, 5g and BYK-347 [ 0.5g ] (trade 
name of big KEMI) were mixed forg [ 10 ], 1, and 2-hexandiol, ultrapure water was added further, 
and the whole quantity was set to 100g. Furthermore, after adjusting this mixed liquor to pH9.5 
and stirring it for 2 hours, using triethanolamine as a pH regulator, it filtered with the membrane 
filter of 1.2 micrometers of apertures, and ink constituent B4 was prepared. 
[0087] (2) The ink set of an example and the example of a comparison was produced using each 
ink constituent obtained by the production above of an ink set. 

The Magenta ink set (ink set of example 3) dark ink of ink B-2 Ink A3, (Ink set of an example 1) 
[ dark ink ] [ ink A1 and light ink ] [ the cyanogen ink set (ink set of example 2) dark ink of ink 
B1 ] [ ink A2 and light ink ] The cyanogen ink set (ink set of example 4) dark ink of ink B3 Ink 
A1\ [ light ink ] The cyanogen ink set (ink set of example 5) dark ink of ink BY Ink A2\ [ light 
ink ] Light ink The Magenta ink set of ink B~2' The cyanogen ink set (ink set of example 3 of 
comparison) dark ink of ink B1 Ink A5, (Ink set of the example 1 of a comparison) [ dark ink ] 
[ ink A2 and light ink ] [ the Magenta ink set (ink set of example 2 of comparison) dark ink of ink 
B4 ] [ ink A4 and light ink ] For the Magenta ink set (ink set of example 4 of comparison) dark 
ink of ink B~2\ ink A4 f and light ink are [ light ink ] the cyanogen ink set [0088] of ink B1\ (3) 
The ink cartridge of the dark cyanogen ink of ink jet printer PM900C (Seiko Epson make), light 
cyanogen ink or dark Magenta ink, and light Magenta ink was filled up with the ink set of an 



evaluation (imprint of ink) example, and the example of a comparison, and five kinds of color 
patches into which the mixing ratio of shade ink was changed were printed to four kinds of 
following pencil presses. Each color patch was made 2cm square, and Printing duty was set up 
so that the sum total of dark ink and light ink might become 100%. moreover, a print mode — " — 
a regular paper and beautiful" were chosen. 

[0089] MC photograph form MC glossy paper super fine paper (above Seiko Epson) 
Regular paper Xerox P (Xerox Corp.) 

[0090] The paper roller which passed through the color patch top judged whether ink would be 
imprinted or not in accordance with the following criteria into the non-printed part. 
Judgment A Judgment B in which the imprint of ink occurs in neither of the media Judgment C 
in which the imprint of ink occurs in 1 paper and 2 papers [0091] in which the imprint of ink 
occurs in 3 or more papers (Fixable evaluation) The ink cartridge of the dark cyanogen ink of ink 
jet printer PM900C (Seiko Epson make), light cyanogen ink or dark Magenta ink, and light 
Magenta ink was filled up with the ink set of an example and the example of a comparison, and it 
printed to MC glossy paper. The printing section was strongly ground against the finger after [ of 
printing ] 30 minutes, and it evaluated in accordance with the following decision criteria. 
Judgment A Dirt is the judgment B which is not produced at all. Judgment C which becomes 
dirty slightly [0092] which becomes dirty (Evaluation of gloss nonuniformity) The ink cartridge of 
the dark cyanogen ink of ink jet printer PM900C (Seiko Epson make), light cyanogen ink or dark 
Magenta ink, and light Magenta ink was filled up with the ink set of an example and the example 
of a comparison, and the color patch was printed in MC photograph form by 10%, 20%, 40%, 60%, 
80%, and 100% of printing duty. 

Judgment A Even if it is different printing duty, the difference in gloss is hardly worrisome. 
Judgment B It is not conspicuous although the difference in the gloss in different printing duty is 
accepted. 

Judgment C The difference in the gloss in different printing duty is worrisome. 
[0093] (Color-enhancing evaluation) The ink cartridge of the dark cyanogen ink of ink jet printer 
PM900C (Seiko Epson make), light cyanogen ink or dark Magenta ink, and light Magenta ink was 
filled up with the ink set of an example and the example of a comparison, and the color patch 
was printed by 100% of printing duty on MC mat paper (Seiko Epson make). One day after 
printing, the optical density (OD) of a color patch was measured and it judged in accordance with 
the following criteria. 

Judgment A OD is the or more 1.3 judging B. OD is less than [ 1.0 or more ] 1.3 [0094]. Each ink 
component and evaluation result of the ink set of an example and the example of a comparison 
are collectively shown in following Table 1 and 2. 
[0095] 
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[0096] 
[Table 2] 
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[0097] According to the ink set of examples 1-5, there is no ink imprint, and fixable [ of ink ] is 
good and it turns out that most gloss nonuniformity is not produced as shown in Table 1. 
According to the ink set of examples 1 and 3 with which pigment concentration of dark cyanogen 
ink was especially made into 3 % of the weight or more, and the ink set of an example 2 with 
which pigment concentration of dark Magenta ink was made into 5 % of the weight or more, the 
record object excellent in color enhancement was able to be obtained, without an ink imprint 
taking place. On the other hand, according to the ink set of the examples 1-4 of a comparison 
with each same acid number of pigment dark ink and pigment light ink, fixable [ of ink ] is bad and 
it turns out that gloss nonuniformity is also produced as shown in Table 2. When the ink set of 



the examples 2-4 of a comparison with which especially both the acid numbers of pigment dark 
ink and pigment light ink were set to 180 was used, the ink imprint arose, and although excelled 
in color enhancement, by the ink set of the example 2 of a comparison by which pigment 
concentration of dark Magenta ink was made into 5 % of the weight or more, the ink imprint arose 
remarkably. 
[0098] 

[Effect of the Invention] The outstanding image quality dirt is hardly recognized to be when it 
prints according to this invention, as explained above can be acquired, and it excels in fixable [ of 
an image ], and it has the outstanding image quality dirt is hardly recognized to be, it excels in 
fixable [ of an image ], and the ink set for ink-jet record which gloss nonuniformity cannot 
produce easily and the ink-jet record approach, and a list can provide with the record object 
which gloss nonuniformity cannot produce easily. 



[Translation done.] 



